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Description 

BACKGROUND OF THE INVENTION 

1. The Field of the Invention 

[0001] The present invention relates to an implant sys- 
tem for resurfacing at least a portion of an articulation 
surface of a bone according to the preamble of claim 1 . 

2. The Relevant Technology 

[0002] The human body has a variety of movable or- 
thopedic joints such as the knee joint, hip joint, shoulder 
joint, and the like. These joints are formed by the inter- 
section of two bones. The intersecting end of each bone 
has smooth articular surface that is comprised of carti- 
lage. As a result of injury, wear, arthritis, disease or other 
causes, it is occasionally necessary to replace all or part 
of an orthopedic joint with an artificial implant This pro- 
cedure is referred to as a joint replacement or arthro- 
plasty. For example, a total knee arthroplasty comprises 
cutting off or resecting the articular surfaces at both the 
distal end of the femur and the proximal end of the tibia. 
Complementary artificial implants are then mounted on 
the distal end of the femur and the proximal end of the 
tibia. Where only a portion of a joint is damaged, a partial 
joint arthroplasty can be performed. In this procedure, 
one or more artificial implants replace only a portion of a 
joint. 

[0003] Although joint replacement is now a common 
procedure that has met with popular success, conven- 
tional implants and related mounting techniques have 
significant shortcomings. One significant drawback to 
many joint replacements is the extended and painful pa- 
tient recovery. For example, a traditional knee replace- 
ment requires an open procedure wherein a relatively 
large incision is made which severs a portion of the mus- 
cle bounding the femur. The large incision is made so as 
to fully expose the respective ends of the femur and tibia. 
[0004] This exposure is necessary when using con- 
ventional techniques to resect the femur and tibia and to 
mount the implants. For example, some conventional tib- 
ial implants are screwed directly into the resected end 
face of the tibia. Mounting such screws requires exposure 
of the resected end face. In yet other embodiments, the 
implants are formed with posts projecting therefrom. The 
posts are received within sockets formed on the resected 
end face of the tibia and femur. Again, forming of the 
sockets and inserting the posts into the sockets requires 
substantially full exposure of the resected end face of the 
tibia and femur. 

[0005] In general, the more invasive the surgery, the 
more painful, difficult, and time consuming the patient 
recovery. This is largely due to the significant amount of 
scar tissue produced the by incision and resection of var- 
ious soft tissues. Furthermore, such open and invasive 
surgeries have a greater risk of infection. 



2 

[0006] Another problem with conventional joint im- 
plants and related techniques for mounting is that it can 
be difficult to fit, adjust, and/or exchange different im- 
plants during the fitting stage. That is, implants come in 
s a variety of different sizes, shapes, and configurations. 
During the joint replacement procedure, the surgeon may 
often test a variety of different sized implants to determine 
the best fit and alignment. As conventional implants are 
screwed into or pounded onto the bone during place- 
bo ment, the fitting, adjustment, and/or replacement of dif- 
ferent conventional implants can be difficult and poten- 
tially damaging to the bone. Likewise, it can often be dif- 
ficult to replace worn or damaged implants. 
[0007] UK Patent GB-A-2 007 980 discloses in part a 
^5 joint implant that uses an externally threaded fastener 
connected to the implant through a tubular sleeve ex- 
tending through the bone to secure the implant to the 
bone. The fastener has an integrally formed, non-remov- 
able enlarged head that biases against the outer and of 
20 the tubular body when the fastener is screwed into the 
implant, securing the implant to the bone. 
[0008] PCT publication WO 89/1 1 837 discloses a hip 
joint prosthesis having a ball with an externally threaded 
pin extending laterally therefrom. An elongated tighten- 
25 ing device with an internally threaded bore and an inte- 
grally formed enlarged head is inserted through a hollow 
tubular anchor that extends completely through the bone. 
The bore of the tightening device is screwed onto the 
threaded pin through the anchor, securing the prosthesis 
30 to the bone by biasing the head against the end of the 
anchor. 

[0009] EPO publication EP-A-O 850 606 discloses a 
joint implant with fixation pegs attached to the lateral side 
of the implant to aid in securing the joint implant to the 

35 bone. A set screw is screwed into each fixation peg, caus- 
ing a collet in the fixation peg to expand, securing the 
fixation peg to the implant. Once attached to the implant, 
the set screws and the fixation pegs mount within the 
bone. Once the implant is mounted on the bone, the set 

40 screws and the fixation pegs are not removable, nor do 
any of them extend through the bone. 
[001 0] French patent FR-A-271 8953 discloses a tibial 
implant that includes an articulation plate with a keel and 
an anchoring body that are attached to the bone and 

45 fasteners, such as screws, that are threaded through the 
articulation plate and keel and into the anchoring body 
to secure the articulation plate to the bone. Once the 
implant is mounted on the bone, the keel, anchoring body 
and fasteners are not removable, nor do any of them 

50 extend through the bone. 

[001 1] The object of the invention is to provide an im- 
plant system for mounting an implant on a prepared ar- 
ticular surface of a joint thereby minimizing the length of 
incision, the amount of bone resection, and/or the impact 

55 on soft tissue. 

[0012] This object is satisfied by an implant system 
comprising the features of claim 1 . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Various embodiments of the present invention 
will now be discussed witti reference to the appended 
drawings, tt is appreciated that these drawings depict 
only typical embodiments of the invention and are there- 
fore not to be considered limiting of its scope. 

Figure 1 is a perspective view of the proximal end of 
a tibia; 

Figure 2 is a perspective view of a guide assembly 
for forming a tunnel on the proximal end of the tibia 
shown in Figure 1; 

Figure 2A is a perspective view of an alternative tem- 
plate used with the guide assembly shown in Figure 
2; 

Figure 3 is a perspective view showing the guide 
assembly in Figure 2 mounted on the tibia of Figure 1 ; 
Figure 4 is a perspective view of the tibia shown in 
Figure 1 having a tunnel formed thereon; 
Figure 5 is a perspective view of a rasp assembly 
resecting the tibia of Figure 4; 
Figure 6 is a top perspective view of the raps assem- 
bly shown in Figure 5; 

Figure 7 is a bottom perspective view of the rasp 
assembly shown in Figure 6; 
Figure 8 is an exploded perspective view of the re- 
tention rod shown in Figure 5; 
Figures 9A and 9B are perspective views of the re- 
tention rod shown in Figure 8 being mounted to the 
rasp assembly shown in Figure 5; 
Figure 10 is a perspective view of the tibia shown in 
Figure 4 having a recess formed thereon; 
Figure 1 1 is a perspective view of a cutting template 
being mounted on the tibia shown in Figure 4; 
Figure 12A is a top perspective view of a condylar 
implant; 

Figure 12B is a bottom perspective view of the con- 
dylar implant shown in Figure 12A; 
Figure 1 2C is an exploded perspective view of the 
condylar implant shown in Figure 12B; 
Figure 1 3 is a perspective view of an alternative em- 
bodiment of a condylar implant; 
Figure 1 4 is a perspective view of another alternative 
embodiment of a condylar implant; 
Figure 1 5A is a top exploded perspective view of the 
condylar implant shown in Figure 14; 
Figure 1 58 is bottom exploded perspective view of 
the condylar implant shown in Figure ISA; 
Figure 1 6A is a top exploded perspective view of an 
alternative condylar Implant; 
Figure 168 is bottom exploded perspective view of 
the condylar implant shown in Figure 16A; 
Figure 1 7 is an exploded view of an anchor assembly 
for securing a condylar implant to the tibia shown in 
Figure 10; 

Figure 1 8 is a side view of the fastener of the anchor 
assembly shown in Figure 17 being secured to the 
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condylar implant positioned on the tibia; 
Figure 19 is a cross sectional perspective view of 
the bone anchor of the anchor assembly shown in 
Figure 17; 

Figure 20 is a side view of the bone anchor shown 
in Figure 19 being mounted to the tibia shown in Fig- 
ure 18; 

Figure 21 is a side view of a crown nut of the anchor 
assembly shown in Figure 17 being mounted to the 
fastener shown in Figure 18; 
Figure 22 is a cross sectional side view of the as- 
sembled anchor assembly shown in Figure 17 se- 
curing the condylar implant to the tibia; 
Figures 23A-23C are perspective views of alterna- 
tive embodiments of the bone anchor shown in Fig- 
ure 17; 

Figure 24 is a perspective view of an alternative em- 
bodiment of the fastener shown in Figure 17; 
Figure 25 is an altemative example of an anchor as- 
sembly (not part of the invention) 
Figure 26 is a cross section side view of the anchor 
assembly shown in Figure 25 securing a condylar 
implant to a tibia (not part of the invention); 
Figure 27 is an exploded perspective view of an in- 
ventive full tibia implant for mounting on the proximal 
end of a tibia; 

Figure 28 Is a perspective view of an inventive fem- 
oral implant for mounting on the distal end of a re- 
sected femur; 

Figure 29 is a perspective view of a femoral rasp 
assembly for resecting the distal end of a femur; 
Figure 30 is a perspective view of an alternative em- 
bodiment of a femoral rasp assembly for resecting 
the distal end of a femur; 

Figure 31 is an inside perspective view of the femoral 
implant shown in Figure 28; 
Figure 32 is a perspective view of the femoral implant 
shown in Figures 28 and 31 mounted to the femur 
shown in Figure 28; 

Figure 33 is a perspective view of an altemative em- 
bodiment of the femoral implant shown in Figure 31; 
Figure 34 Is a perspective view of a laterally bisected, 
two-piece femoral implant in a disassemble state; 
Figure 35 is a perspective view of the implant shown 
in Figure 34 in an assembled state; 
Figure 36 is a perspective view of an alternative em- 
bodiment of the implant shown in Figures 34 and 35; 
Figure 37 is a perspective view of a longitudinally 
bisected, two-piece femoral implant in a disassem- 
ble state; 

Figure 38 is a perspective view of the implant shown 
in Figure 37 in an assembled state; 
Figure 39 is a perspective view of an altemative im- 
plant to the one shown in Figures 37 and 38; 
Figures 40A-D are perspective views of another lat- 
erally bisected, two-piece femoral implant; 
Figure 41 is a top perspective view of femoral con- 
dylar implant; 
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Figure 42 is a bottom perspective view of a femoral 
condylar implant; 

Figure 43 is a partial cross sectional side view of an 
inventive implant mounted on the proximal end of a 
femur; 

Figure 44 is a partial cross sectional side view of an 
inventive Implant mounted on the proximal end of a 
humerus; and 

Figure 45 is a partial cross sectional side view of an 
inventive implant mounted on the distal end of a tibia. 

DETAILED DESCRIPTION OF THE PREFERRED EM- 
BODIMENTS 

[0014] The present invention relates to implants for 
mounting at an articulation surface of an orthopedic joint 
and anchoring systems for securing an implant at an ar- 
ticulation surface of an orthopedic joint. As used in the 
specification and appended claims, the terms "articula- 
tion surface" and "natural articulation surface" are broad- 
ly intended to include ail natural articular surfaces of a 
bone forming a portion of an orthopedic joint and all ar- 
ticulation wear surfaces of a bone forming a portion of 
an orthopedic joint which are produced as a result of 
ware, trauma, disease, or other causes which remove all 
or a portion of the natural articular surface. 
[0015] The implants and/or anchoring systems of the 
present invention can be used in combination to mount 
an inventive implant or can be used separately or in com- 
binations with other conventional implants and/or an- 
choring systems. It is appreciated that the implants and 
anchoring systems of the present invention can be used 
for mounting an implant on virtually any articulation sur- 
face of any orthopedic joint in a human or other mammal. 
By way of example and not by limitation, the implants 
and anchoring systems of the present invention can be 
used in association with resurfacing an articulation sur- 
face of a knee joint, ankle joint, hip joint, shoulder joint, 
elbow joint, wrist joint, interphalangea! joint, or other 
joints. As such, the implants can be mounted on the prox- 
imal end and distal end of the femur, tibia, humerus, ra- 
dius, and ulna, and on the articular surfaces of the scap- 
ula, pelvis, bones within the foot and hand, and other 
bone articular surfaces. Likewise, the implants and an- 
choring systems of the present invention can be used in 
facilitating a partial joint arthroplasty or a total joint ar- 
throplasty. 

[001 6] In one embodiment, the implants and anchoring 
systems of the present Invention are designed so that an 
articulation surface of a joint can be prepared and an 
implant mounted thereon using procedures that are min- 
imally invasive. As a result, recovery time is significantly 
improved while the damage to soft tissue if decreased 
and the risk of infection minimized. Also in one embodi- 
ment of the present invention, the implants and anchoring 
systems are designed so that the implant can be selec- 
tively adjusted, tightened, and/or loosened after the Im- 
plant is positioned on the articulation surface. This ability 
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allows for greater ease in adjustment and fitting of an 
implant at the time of initial placement and for greater 
easy in replacement of an implant. 
[001 7] Set forth below are several embodiments of the 

5 present invention used in association with preparing an 
articulation surface at a proximal end of a tibia and mount- 
ing a unicondylar implant at the proximal end of the tibia. 
It is again noted that these embodiments are only given 
by way of example and that one skilled in the art based 

'^o on the teaching provided herein would be able to use 
corresponding implants on other joint articulation surfac- 
es. 

[0018] Depicted in Figure 1 is a proximal end 10 of a 
tibia 12. Proximal end 10 has a lateral side 14 and a 

^5 medial side 16 which each extend between an anterior 
side 18 and a posterior side 19. Proximal end 10 further 
comprises a lateral condyle 20 and a medial condyle 21 . 
Lateral condyle 20 terminates proximally at a lateral facet 
22 of a superior articular surface of tibia 1 2 while medial 

20 condyle 21 terminates proximally at medial facet 24 of a 
superior articular surface of tibia 12. 
[0019] Although tibia 12 shown in Figure 1 is from a 
left leg, it is appreciated that the tibia of the right leg has 
a complimentary configuration and that the methods and 

25 apparatus of this specific example are equally applicable 
thereto. Furthermore, the methods and apparatus of this 
example are primarily illustrated in association with me- 
dial condyle 21 of tibia 12. It is also appreciated that the 
methods and apparatus can be used in association with 

30 lateral condyle 20. 

[0020] In one example, to facilitate mounting of a con- 
dylar implant on medial condyle 21 , conventional arthro- 
scopic procedures are used to resect the posterior por- 
tion of the medial meniscus. Once the posterior portion 

35 of the medial meniscus is removed, a vertical or horizon- 
tat incision, generally in a range between about 2 cm to 
about 6 cm, Is formed over the anterior side of the medial 
meniscus. Following retraction of the surrounding tissue, 
the anterior side of the medial meniscus is resected. A 

"^0 coarse rasp is then inserted between the medial condyle 
of the femur and medial condyle 21 of tibia 12. The rasp 
is used to remove approximately 1-2 mm of articular car- 
tilage on medial facet 24 of tibia 12. Removal of the me- 
niscus and the articular cartilage provides increased ac- 

45 cess to medial facet 24 of tibia 12. 

[0021] Depicted In Figure 2 Is one example of a guide 
assembly 30 which is now used for forming a tunnel 
through a portion of tibia 1 2. As discussed below in great- 
er detail, the tunnel can be used for preparing tibia 1 2 for 

50 a condylar implant and/or securing a condylar implant to 
tibia 12. In general, guide assembly 30 includes a sub- 
stantially U-shaped guide brace 32 having a template 34 
and a tubular guide sleeve 36 mounted on opposing ends 
thereof. More specifically, guide brace 32 has a first end 

55 38 and an opposing second end 40. Recessed in first 
end 38 is a socket 42. 

[0022] Template 34 comprises a low profile base plate 
44 having a top surtace 46 and an opposing bottom sur- 
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face 48 which each extend between a first end 50 and 
an opposing second end 52. Although not required, in 
one example bottom surface 48 has a configuration gen- 
erally complementary to medial facet 24 of the superior 
auricular surface of tibia 12. Base plate 44 typically has 
a maximum thickness extending between surfaces 46 
and 48 in a range between about 1 mm to about 4 mm. 
Projecting from second 52 of base plate 44 is a stem 54. 
Stem 54 is configured to be sitdably received within sock- 
et 42 of guide brace 32. A projection 56 downwardly ex- 
tends from bottom surface 48 of base plate 44 at first end 
50, As depicted, projection 56 has the configuration of a 
narrow finger. In other examples, projection 56 can com- 
prise an elongated ridge or other configurations. 
[0023] Formed on second end 40 of guide brace 32 is 
an enlarged housing 60 having a passage 62 extending 
therethrough. A resiliently flexible clamp arm 64 is mount- 
ed to housing 60. An aperture 66 extends through clamp 
anm 64 in general alignment with passage 62. 
[0024] Tubular guide sleeve 36 slidably extends 
through passage 62 and aperture 66. Guide sleeve 36 
has a proximal end 68 and an opposing distal end 70. A 
plurality of sharpened teeth 72 are formed at distal end 
70. By pressing clamp anm 64 toward housing 60, pas- 
sage 62 and aperture 66 are aligned allowing guide 
sleeve 36 to freely slide within passage 62 and aperture 
66 to a desired location. As clamp arm 56 is released, 
clamp arm 56 resiliently biases away from housing 60 so 
as to bind guide sleeve 36, thereby securing guide sleeve 
36 in the desired location. In alternative embodiments, it 
is appreciated that clamp arm 64 can be replaced with a 
set screw, clamp, or a variety of other types of fasteners 
that can be used to selectively secure guide sleeve 36 
to second end 40 of guide brace 32. 
[0025] During use, as depicted in Figure 3, template 
34 is slid over medial facet 24 of tibia 12, i.e., the articu- 
lating surface, so that projection finger 56 catches on 
posterior side 19 of tibia 12, Projection finger 56 thus 
facilitates proper positioning of template 34 and also 
helps to retain template 34 on medial facet 24. It is ap- 
preciated that the size and shape of the lateral and medial 
facets of the superior articular surfaces of the tibia varies 
between different patients. As such, the present tech- 
nique comprises a plurality of alternative templates 34 
which are configured for placement on one of the lateral 
and medial facet and which each have a different con- 
figuration. As such a number of the alternative templates 
34 can be initially test fitted to determine one that has a 
best fit for a particular patient. 

[0026] For example, depicted in Figure 2A is one al- 
temative template 34A that is smaller than template 34. 
Like elements between templates 34 and 34A are iden- 
tified by like reference characters. In further contrast to 
template 34, template 34A has a projection 56A down- 
wardly extending from second end 52 of base plate 44. 
Projection 56A thus biases against anterior side 18 or 
medial side 16 of tibia 12 to help properly position tem- 
plate 34A. In yet other examples, in contrast to positioning 
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the projection on one of the opposing ends of base plate 
44, the projection can be positioned along one of the 
opposing sides of base plate 44 so as to bias against 
lateral side 14 (when used on lateral facet 22) or bias 

5 against medial side 1 6 of tibia 1 2. 

[0027] Once template 34 is selected and properly po- 
sitioned on medial facet 24, tubular guide sleeve 36 is 
advanced within housing 60 so that teeth 72 at distal end 
70 bias against medial side 1 6 of proximal end 1 0 of tibia 

10 1 2. As such, tubular guide sleeve 36 biases against tibia 
1 2 at a location spaced apart from the articulating surface 
of medial facet 24. Guide sleeve 36 is then secured in 
place by releasing clamp arm 64. By securing guide 
sleeve 36 against tibia 12, guide assembly 30 is clamped 

15 onto tibia 12. In one alternative embodiment, guide 
sleeve 36 can be biased against anterior side 18 of tibia 
12. 

[0028] Next, a tubular drill sleeve 76 is inserted into 
tubular guide sleeve 60. Positioned within drill sleeve 76 

20 is a guide wire 78. Using drill sleeve 76 as a guide, guide 
wire 78 is drilled through tibia 1 2 until guide wire 78 reach- 
es template 34, thereby forming a guide tunnel. In part, 
template 34 functions as a shield to prevent guide wire 
78 and/or other drill tools from accidentally contacting 

25 and damaging the femur. In other embodiments, a hole 
or recess is formed on template 34. Guide wire 78 can 
passed through or into the hole or recess to ensure com- 
plete formation of the tunnel on medial facet 24. 
[0029] Once the guide tunnel is formed, guide wire 78 

30 and drill sleeve 76 are removed from guide sleeve 60. A 
larger drill tool, not show, such as a larger guide wire, 
drill bit. or the like is then passed through guide sleeve 
60 and drilled through tibia 12 along the guide tunnel to 
form a final tunnel 90 (Figure 4) through tibia 12. It is 

35 appreciated that any number of progressively larger drill 
tools can be used. In alternative embodiments guide wire 
78 and drill sleeve 76 can be eliminated. A single larger 
drill tool can then be used to form tunnel 90 in a single 
pass. Using a sequence of larger drill tools, however. 

^0 helps ensure proper placement of tunnel 90 and facili- 
tates forming the opening of the tunnel adjacent to tem- 
plate 34. 

[0030] As discussed below in greater detail, the angu- 
lar orientation of tunnel 90 is typically held constant and 

-45 is based on the configuration of the implant. However, 
depending on the amount of bone needed to be resected 
for mounting the condylar implant, it may be necessary 
to shift the position of tunnel 90 posterior or anterior. Shift- 
ing the position of tunnel 90 posterior-anterior is accom- 

50 plished by selectively moving stem 54 of template 34 
further into or further out of socket 42 of guide brace 32. 
Once template 34 and guide brace 32 are positioned at 
their relative positions, a set screw 80 is tightened so as 
to secure template 34 and guide brace 32 together, Pre- 

55 defined markings 82 are formed on stem 54 to help define 
the relative positioning between template 34 and guide 
brace 32. 

[0031] Once tunnel 90 is formed, guide assembly 30 
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is removed so as to produce tibia 12 shown in Figure 4. 
As depicted, tunnel 90 has an interior surface 92 that 
extends from a first end 94 to an opposing end second 
end 96. First end 94 is formed on medial side 16 of prox- 
imal end 1 0 of tibia 1 2. Second end 96 is formed on medial 
facet 24 of tibia 12. Expressed in other terms, second 
end 96 of tunnel 90 is fonned on a section of an articu- 
lating surface, i.e., medial facet 24. while first end 94 is 
at a location on tibia 12 that is spaced apart from the 
articulating surface. Although tunnel 90 can be any de- 
sired size, in one embodiment tunnel 90 has a diameter 
in a range between abouX 5 mm to about 10 mm. 
[0032] Using the above discussed methods and instru- 
ments, tunnel 90 is formed by procedures that are mini- 
mally invasive to the patient. As discussed below in great- 
er detail, once tunnel 90 is formed, tunnel 90 can then 
be used to assist in the resection of medial fact 24 and/or 
the mounting of a condylar implanton the resected medial 
facet 24. Furthermore, by using tunnel 90 the resection 
of medial facet 24 and the mounting of the condylar im- 
plant can also be performed using procedures that are 
minimally invasive. 

[0033] Although not required, in one example as men- 
tioned above tunnel 90 is used in the resection of tibia 
12 for preparing tibia 12 to receive a condylar implant. 
The resection of tibia 12 can be accomplished using a 
number of different procedures. For example, as depict- 
ed in Figure 5. is one example of a rasp assembly 1 00 
is used in association with a retention rod 1 02 to facilitate 
resection of tibia 1 2. 

[0034] As depicted in Figure 6, rasp assembly 100 
comprises a rasp body 1 04 having a pivot arm 1 05 mount- 
ed thereon, a rasp guide 106, and a cover plate 108. 
More specifically, as depicted in Figures 6 and 7. rasp 
body 1 04 has a top surface 1 1 0 and an opposing bottom 
surface 112 that each extend between a proximal end 
114 and an opposing distal end 116. Transversely ex- 
tending across bottom surface 1 1 2 are a plurality of ridg- 
es 1 1 8 that each terminate at a sharpened cutting edge 
120. It is appreciated that ridges 118 and cutting edges 
120 can be at any desired orientation or combination of 
different orientation that facilitate cutting. Bottom surface 
112 is configured such that reciprocating movement of 
bottom surface 1 1 2 on tibia 12 produces a recess on tibia 
12 that can receive a desired implant. Recessed on top 
surface 1 10 of rasp body 104 is a guide slot 122. Guide 
slot 122 is bounded by a floor 124 and a sidewall 126 
upstanding from floor 124. Extending through floor 124 
to bottom surface 112 is an opening 128. 
[0035] Rasp guide 106 comprises a slide plate 130 
having a top surface 1 31 and an opposing bottom surface 
1 33. Downwardly projecting from bottom surface 1 33 are 
a pair of spaced apart forks 132A and 132B with a pin 
134 extending therebetween. Forks 132A and B have 
facing interior surfaces 136 which bound a gap 137 and 
have opposing exterior surfaces 138. Forks 132A and B 
terminate at a free terminus 140. Exterior surface 138 of 
each fork 132A and B is recessed at terminus 140 such 



10 

that a sloping shoulder 142 is formed on each fork 132A 
and B. 

[0036] Rasp guide 106 is received within guide slot 
122 so that forks 132A and B project through opening 

s 128. Rasp guide 106 is slightly smaller than guide slot 
122 such that forks 132A and B are free to reciprocate 
within opening 128 as slide plate 1 30 reciprocates within 
guide slot 122. As shown in Figure 5. cover plate 108 Is 
secured within guide slot 122 so as to retain rasp guide 

10 1 06 within guide slot 1 22. Cover plate 1 08 can be mount- 
ed using conventional techniques such as welding, press 
fit, and the like. Holes 1 44 are formed through cover plate 
108 to prevent unwanted build-up of resected bone par- 
ticles within guide slot 122. 

is [0037] As depicted in Figure 6, pivot arm 105 has a 
proximal end 146 and an opposing distal end 148. A set 
hole 149 extends through pivot arm 105 toward proximal 
end 146. Distal end 148 of ami 105 is hingedly mounted 
to proximal end 1 14 of rasp body 104 by a pin 150. 

20 [0038] In one example, an insertion handle 1 60 is used 
to place rasp body 104 over medial facet 24 of tibia 12. 
Insertion handle 160 has a proximal end 162 and an op- 
posing distal end 164. A post 165 is formed a proximal 
end 162. Post 165 is adapted to receive an extension 

25 handle if desired. A pair of spaced apart lips 166A and 
B project from distal end 164 and bound a slot 163. A 
channel 1 68 (Figure 5) longitudinally extends through in- 
sertion handle 160 so as to communicate with slot 163. 
Channel 1 68 is configured to receive pivot arm 1 05 when 

30 rasp body 1 04 is received within slot 1 63. 

[0039] During use, pivot arm 1 05 is slid into channel 
165 from between lips 166A and B. Lips 166A and B are 
then advanced to extend above and below proximal end 
1 1 4 of rasp body 1 04. A set screw 1 68 (Figure 7) is then 

35 advanced into insertion handle 160 so as to extend 
through set hole 149 on pivot arm 105. In this configura- 
tion insertion handle 160 rigidly supports rasp body 104 
so as to prevent hinged movement of rasp body 1 04 dur- 
ing insertion, 

40 [0040] Tuming to Figure 8, retention rod 102 compris- 
es a tubular set rod 172 bounding a channel 174 extend- 
ing from a proximal end 176 to an opposing distal end 
178. Distal end 178 temninates at a distal end face 179. 
A handle 180 outwardly projects from proximal end 176 

45 to facilitating grasping retention rod 102. 

[0041] Retention rod 1 02 further comprises a hook rod 
182. Hook rod 182 has a proximal end 184 and an op- 
posing distal end 186. Projecting from distal end 186 is 
a hook 188. Threads 190 are formed on proximal end 

50 1 84. A knob 1 92 is also provided having a threaded port 
1 93. Threads 1 90 on hook rod 1 82 are configured to mate 
with threaded port 193 of knob 192. Hook rod 182 is re- 
ceived within channel 174 of set rod 172 such that knob 
192 biases against handle 180 and hook 188 extends 

55 beyond distal end face 1 79. In this configuration, rotation 
of knob 1 92 relative to hook rod 1 82 causes hook 1 88 to 
extend or retract relative to set rod 172. 
[0042] During operation, as depicted in Figure 5. rasp 
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assembly 100 is mounted on medial facet 24 of tibia 12. 
Rasp assembly 1 00 is positioned using the rigidly mount- 
ed insertion handle 160, as discussed above, such that 
forks 132A and B (Figure 7) are aligned with the second 
end 96 of tunnel 90. Once rasp assembly 100 is posi- 
tioned, retention rod 1 02 is advance within tunnel 90 from 
first end 94. As depicted in Figure 9A, knob 1 92 is rotated 
so that hook 188 extends beyond set rod 172. With hook 
188 freely exposed, hook 188 is hooked over pin 134 
extending between forks 1 32A and B. 
[0043] As depicted in Figure 9B, once hook 188 has 
captured pin 1 34. knob 1 92 is rotated so as to advance 
set rod 172 toward hook 188. Set rod 172 is advanced 
until distal end face 179 of set rod 172 biases against 
shoulders 142 of forks 132A and B. Shoulders 142 are 
sloped such that end face 1 79 can sit flush against shoul- 
der 142 while set rod 172 retains its orientation within 
tunnel 90. In this configuration, retention rod 102 is se- 
curely fixed to rasp guide 106. 

[0044] Once retention rod 1 02 is secured to rasp as- 
sembly 100, insertion handle 160 is removed from pivot 
arm 105. A reciprocal driver, such as a reciprocal saw, 
not shown, is then connected pivot arm 105. While hold- 
ing rasp guide 1 06 substantially stationary by holding on- 
to retention rod 102, the reciprocal driver rapidly recip- 
rocates rasp body 104 so that cutting edges 120 resect 
medial facet 24 of tibia 1 2. In one embodiment, rasp body 
1 04 reciprocates along a length in a range between about 
1 mm to about 4 mm. Other dimensions can also be used. 
[0045] In one example bottom surface 1 12 of rasp body 
104 slightly arched so as to be convex. By having pivot 
arm 105 hingedly attached to rasp body 104, rasp body 
104 is free to reciprocate along the arched path. The 
hinged attachment also helps to minimize binding of rasp 
body 1 04. In altemative examples, arm 1 05 can be rigidly 
attached to rasp body 104. 

[0046] In one example means are provided for remov- 
ably engaging retention rod 102 with rasp body 104 such 
that rasp body 104 can be selectively reciprocated with- 
out substantial movement of retention rod 102. 
[0047] One example of the means comprises rasp 
guide 106 slidably mounted on rasp body 104 and hook 
188 mounted on retention rod 102. In altemative exam- 
ples it is appreciated that a variety of different structures 
can accomplish the same function. For example, pin 1 34 
and hook 188 can be replaced with a threaded connec- 
tion, bayonet connection, or any number of other con- 
ventional connections which allows retention rod 102 to 
engage with rasp guide 106. 

[0048] It is also appreciated that rasp guide 106 can 
be mounted on rasp body 104 in a variety of different 
ways. For example, opening 1 28 can extend through rasp 
body 104 without the formation of guide slot 122. In this 
example slide plate 130 can be positioned directly on top 
surface 110 of rasp body 104 while forks 132A and B 
extend through opening 128. In yet another altemative, 
guide slot 122 can be formed on bottom surface 112 of 
rasp body 104. Cover plate 108 can be formed having 
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opening 1 28 extending therethrough and cutting edges 
120 formed on a bottom surface thereof. Slide plate 130 
can be positioned within the guide slot 122 so that when 
cover plate 1 08 is secured over guide slot 1 22, forks 1 32A 
5 and B extend through opening 1 28 formed on cover plate 
108. 

[0049] It is also appreciated that retention rod 1 02 can 
have a variety of different configurations. For example, 
in alternative examples set rod 172 can be eliminated. 

10 As such, retention rod 1 02 can simply comprise hook rod 
1 82. Furthermore, as discussed above, hook 1 88 can be 
replaced with a variety of different types of connectors. 
[0050] Once medial facet 24 has been sufficiently re- 
sected by rasp body 104, rasp assembly 100 and reten- 

15 tion rod 102 are removed. The resected bone particles 
are removed by conventional flushing and suction. As 
depicted in Figure 1 0, tibia 1 2 now has a resected recess 
or pocket 194 formed on medial facet 24. 
[0051] It is appreciated that the resection of tibia 12 

20 can be accomplished using a variety of different tech- 
niques. For example, in one altemative depicted in Figure 
11, the resection of tibia 12 is accomplished by cutting 
through an area bounded by a cutting template 200. Cut- 
ting template 200 comprises a plate 202 having a top 

25 surface 204 and an opposing bottom surface 206. In the 
embodiment depicted cutting template 200 is configured 
to rest on lateral facet 22 of tibia 1 2. Of course, cutting 
template 200 can also be designed for resting on medial 
facet 24. 

30 [0052] Extending between opposing surfaces 204 and 
206 are a plurality of guide spaces 208. Guide spaces 
208 are formed so that when cutting template 200 is po- 
sitioned, guide spaces 208 are positioned over at least 
a portion of the facet to be resected. In the embodiment 

35 depicted, guide spaces 208 have the configuration of an 
elongated channel. As will be discussed below in greater 
detail, the channels facilitate guided receipt of a cutting 
bun* 21 0 which is used to selectively remove the unwant- 
ed bone. In altemative examples, depending on the type 

<o and size of too! used to remove the bone, guide spaces 
208 can come in a variety of different sizes, shapes, and 
orientations. 

[0053] In one example, although not required or 
shown, a second cutting template is provided having 

45 guide spaces extending therethrough. In the second cut- 
ting template, the guide spaces are aligned so as to 
bound the area of the facet to be resected which was 
blocked by plate 202 of cutting template 200. As a result, 
by sequentially using both cutting templates, all orat least 

50 a greater proportion of the bone can be removed by cut- 
ting burr 210. Additional cutting templates can also be 
used. 

[0054] Cutting template 200 is used in association with 
retention rod 102 as previously discussed. In the example 
55 depicted, handle 1 80 has a different configuration. During 
use. cutting template 200 is position over lateral facet 22. 
Distal end 178 of set rod 172 is advanced through tunnel 
90 so that hook 188 of hook rod 182 projects out of set 
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rod 172. Hook 188 is passed though a guide space 208 
and then pulled back onto top surface 204 of plate 202. 
A rib 212 upwardly projects from plate 202 adjacent to 
guide space 208. Hook 188 is hooked over rib 212 so as 
to improve the engagement between hook 188 and cut- 
ting template 200. 

[0055] Once hook 188 is engaged to cutting template 
200, knob 1 92 is rotated so as to bias set rod 1 72 against 
bottom surface 206 of template 200. As a result, retention 
rod 102 is securely clamped to cutting template 200. Ac- 
cordingly, by pulling retention rod 102, cutting template 
200 is securely held in place on lateral facet 22. Cutting 
burr 210 or some other form of drill bit is then advanced 
into and along each of guide spaces 208 so as to resect 
the portion of the bone directly below guide space 208. 
As previously discussed, in one example cutting template 
200 can be removed and replaced with a second tem- 
plate. Burr 1 00 can then be passed through guide spaces 
of the second template to remove further bone that was 
covered by cutting template 200. 
[0056] In other altematives, it Is appreciated that once 
cutting template 200 is removed, the remaining bone por- 
tion can be removed by sight and feel without the use of 
a template. In yet other examples, depending on the type 
and amount of bone needed to be resected, a single tem- 
plate can be rotated or shifted on lateral facet 22 so that 
the single template is used to remove the desired bone.. 
[0057] In one example of the present invention, means 
are provided for removably engaging retention rod 102 
to cutting template 200 so that retention rod 1 02 secures 
cutting template 200 to the lateral or medial facet of tibia 
12 when retention rod 102 is received within tunnel 90 
of tibia 12. One example of such means comprises hook 
188 and guide space 208 which enables hook 188 to 
engage with cutting template 200. 
[0058] The present technique also envisions that there 
are a variety of other structures that can accomplish the 
same function. For example, the same structures and 
techniques as discussed above for securing retention rod 
102 to rasp assembly 100 can also be used with cutting 
template 200. That is, in one alternative forks 132A and 
B with pin 134 can be mounted on bottom surface 206 
of plate 202. Other connections such as threaded con- 
nection, bayonet connections, and the like can also be 
used. 

[0059] By using the above discussed instruments and 
methods, the lateral and medial facets of tibia 12 can be 
selectively resected by procedures that are minimally in- 
vasive. 

[0060] Depicted in Figures 12A-12C is one embodi- 
ment of a condylar implant 300 for use with a tibia and 
incorporating features of the present invention. The term 
"condylar implant" is broadly intended to include implants 
that can replace all or a portion of a condyle. The condylar 
implant can also replace all or a portion of the articular 
surface of the condyle. Accordingly, while the depicted 
embodiments show one conventional size and configu- 
ration for a condylar implant, in altemative embodiments 
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the condylar implant can be larger to replace more of the 
condyle or can be smaller to replace only a section of a 
condyle. In such altematives, the condylar implant can 
have a variety of different configurations. 

5 [0061] In general, condylar implant 300 has a top ar- 
ticular surface 306 and an opposing bone apposition sur- 
face 303. In one embodiment, top articular surface 306 
has a generally concave contour so as to mate with a 
corresponding femoral condyle. Alternatively, articular 

'^0 surface 306 can be substantially flat. Bone apposition 
surface 303 has a generally convex contour that curves 
front to back and side to side and that is configured to 
mate with recess 1 94 (Figure 1 0). As a result of contour- 
ing bone apposition surface 303, implant 300 can be 

^5 formed having a low profile configuration with a generally 
uniform thickness along the length thereof. This uniform 
thickness provides uniform strength for implant 300. Fur- 
thermore, by contouring implant 300 to fit within recess 
1 94, the stability of mounted Implant 300 is increased so 

20 as to prevent unwanted movement of implant relative to 
tibia 12. 

[0062] In altemative embodiments, bone apposition 
surface 303 can be substantially flat. As a result, implant 
300 can be mounted directly on a flat resected surface 

25 of the tibia. In this embodiment, however, contouring of 
articular surface 306 would result in the opposing ends 
of implant 300 being thicker than the middle. Again, how- 
ever, depending on the size of the patient and the portion 
of the bone being replaced, implant 300 can have an 

30 array of different sizes and configurations. 

[0063] As depicted In Figure 120, implant 300 com- 
prises a body 301 and an inlay 320. Body 301 has top 
articular surface 306 and an opposing bottom surface 
308. A pocket 31 6 is recess on bottom surface 308. Pock- 

35 et 316 is bounded by a floor 317 and a sidewall 318 up- 
standing around the perimeter thereof. A stem 304 
projects from floor 317 and is completely encircled by 
pocket 316. Body 301 Is typically comprised of a metal 
such as chromium, cobalt, titanium, or the like and alloys 

"^0 thereof but can also be made of ceramics, plastics, or 
other materials. Body 301 can also be comprised of lay- 
ers or sections of different materials. In one embodiment, 
body 301 has a maximum thickness typically in a range 
between about 2 mm to about 10 mm. Other dimensions 

<5 can also be used depending on the amount that the tibial 
condyle is resected or wom away. 
[0064] Stem 304 projects from bottom surface 308 of 
bearing plate 302 and terminates at a distal terminus 31 0. 
Recessed within distal terminus is a threaded socket 31 2. 

50 In one embodiment of the present invention, means are 
provided for connecting a fastener to stem 304. One ex- 
ample of such means comprises threaded socket 31 2 as 
discussed above. In alternative embodiments, the 
threads within the socket on stem 304 could be replaced 

55 with bayonet slots, bayonet posts, ribs which are config- 
ured to mate with barbs or other forms of connectors. 
The socket can also be filled with an adhesive. In still 
other embodiments, the socket can be eliminated and 
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threads, bayonet posts, barbs or other forms of connec- 
tions can be formed on the exterior of stem 304. 
[0065] Centrally extending through stem 304 Is a cen- 
tral longitudinal axis 314. In one embodiment, stem 304 
projects from floor 31 7 so as to form an angle 9 between 5 
central longitudinal axis 314 and bone apposition surface 
303 in a range between about 30** to about 80** with about 
30** to about 60** being more common. Other angles can 
also be used. Stem 304 typically has a length in a range 
between about 2 mm to about 1 0 mm. Other dimensions 
can also be used. It is appreciated that condylar implant 
300 can have a variety of alternative configurations. For 
example, stem 304 is primarily formed to provide suffi- 
cient room for socket 312 when bearing plate 302 has a 
relative small thickness. As the thickness of bearing plate 15 
302 increases, stem 304 can be increasingly shortened 
as more of socket 31 2 can be formed directly into bearing 
plate 302. As such, in some embodiments stem 304 can 
be eliminated in that all of socket 312 can be formed 
directly on bearing plate 302. 20 
[0066] Secured within pocket 316 so as to encircle 
stem 304 is inlay 320. Inlay 320 is comprised of a porous 
bone ingrowth material such as porous tantalum. Other 
conventional porous bone ingrowth materials can also 
be used. Inlay 320 is secured within pocket 316 using 25 
conventional techniques such as press fit, welding, ad- 
hesive, sintering, and the like. Inlay 320 can also be me- 
chanically connected to body 301 such as by screws, 
fasteners, rivets, or the like. 

[0067] In alternative embodiments pocket 316 can be 30 
eliminated and a section of the porous bone ingrowth 
material can be mounted on the bottom surface of bearing 
plate 302 using other conventional fastening techniques 
such as adhesives, screws, alternative press fits, and the 
like. Inlay 320 has an exposed bottom surface 322 that, 35 
as discussed above, can be arched, substantially flat, or 
can have any other desired configuration. In this embod- 
iment, bottom surface 322 of inlay 320 comprises sul>- 
stantially all of bone apposition surface 303 of implant 
300. ^0 
[0068] Furthermore, in contrast to one pocket 316, a 
plurality of spaced apart pockets can be formed on bot- 
tom surface 308 with each pocket receiving a separate 
inlay 320. Here it is noted that spikes, fins, or other forms 
of projections can also be formed projecting from bottom 45 
surface 308 of bearing plate 302, These projections can 
penetrate into the tibia or be received within slots formed 
on the tibia to help prevent movement of bearing plate 
302. Such projections can be separated from or encircled 
by the porous bone ingrowth inlay. The projections can so 
also be formed on the porous bone ingrowth inlay. 
[0069] In still other embodiments, it is appreciated that 
inlay 320 or other forms of the porous bone ingrowth ma- 
terial can be eliminated. In this embodiment, the condylar 
implant can comprise a single integral member. For ex- 55 
ample, depicted in Figure 13 is an alternative embodi- 
ment of a condylar implant 300A. Implant 300A is formed 
as a single integral body 301 A having top articular surface 
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306 and bone apposition surface 303. Implant 300A can 
also be characterized as comprising a bearing plate that 
is free to pockets or inlays. The bottom surface of the 
bearing plate comprises bone apposition surface 303. 
Because of the increased thickness of implant 300A, 
stem 304 is eliminated. Threaded socket 312 is formed 
directly on bone appositions surface 303. To facilitate 
secure attachment of implant 300A to fibia 1 2, a plurality 
of projections 309 in the form of spikes are formed on 
bone appositions surface 303. 

[0070] In yet another alternative embodiment, depict- 
ed in Figure 14 is a condylar implant 326. Like elements 
between condylar implants 300 and 326 are identified by 
like reference characters. In contrast to condylar implant 
300 which is fixed and rigid, condylar implant 326 is mo- 
bile. Specifically, condylar implant 326 comprises a lower 
bearing plate 328 from which stem 304 projects and an 
upper bearing plate 330 that is slidably mounted on lower 
bearing plate 328. 

[0071] As depicted in Figures 15A and B, lower bearing 
plate 328 has a top surface 332 and an opposing bottom 
surface 334 with a perimeter edge 335 extending there- 
between. Pocket 316 is formed on bottom surface 334 
to receive inlay 320. In this embodiment, stem 304 is 
shown elongated and at an angle. If desired, stem 304 
can be formed long enough so that it extends directly into 
the tunnel formed on the tibia. Likewise, stem 304 can 
be oriented at any angle to correspond with the tunnel. 
Top surface 332 is substantially flat or inwardly arched 
and extends between an anterior end 336 and a posterior 
end 338. A track 340 is recessed on top surface 332. 
Track 340 has an open mouth extending through perim- 
eter edge 335 at anterior end 336 and longitudinally ex- 
tends toward posterior end 338. Track 340 is bounded 
by a substantially flat floor 343 having a sidewall 344 
upstanding therefrom. Sidewalt 344 comprises a recess 
groove 345 which extends along floor 343 and an out- 
wardly projecting lip 346 which projects along top surface 
332. As such, the opposing sidewalls 344 of track 340 
form a mortis. 

[0072] Upper bearing plate 330 comprises top articular 
surface 306 and a bottom surface 348 which each extend 
between an anterior end 350 and an opposing posterior 
end 352. Bottom surface 348 has a configurafion sub- 
stantially congruent to top surface 332 of lower bearing 
plate 328. Projecting from bottom surface 348 is an elon- 
gated key 354 which extends from toward anterior end 
350 to toward posterior end 352. Key 354 has a sidewall 
356 that is substantially complementary to sidewall 344 
of tack 340 such that key 354 forms a tenon that can slide 
into track 340 from mouth 342. In this position key 354 
can freely slide along track 340 but is prevented ft-om 
vertically separafing from track 340. 
[0073] During use, upper bearing plate 330 can slide 
posterior-anterior on lower bearing plate 328 as the fem- 
oral condyle rotates on top articular surface 306. This 
ability of upper bearing plate 330 to slide minimizes high 
stress points between the femoral condyle and upper 
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bearing plate, thereby minimizing wear. Furthermore, be- 
cause bearing plates 328 and 330 slide against each 
other on congment surfaces, both of bearing plates 328 
and 330 can be comprised of metal without producing 
undue wear. In other embodiments, bearing plates 328 5 
and 330 can be comprised of plastics, ceramics, or com- 
posites of different materials. In addition, bearing plates 
328 and 330 can be made of the same or different ma- 
terials. 

[0074] Although key 354 and track 340 are shown as 
being linear, in alternative embodiments they can be con- 
gruently curved to more naturally correspond to the bend- 
ing movement of the knee. For example, depicted in Fig- 
ures 1 6A and B is another altemative embodiment of a 
condylar implant 360 which includes an upper bearing 
plate 361 and a lower bearing plate 362. In this embod- 
iment, lower bearing plate 362 includes a track 363 that 
is curved along the length thereof. Upper bearing plate 
361 includes an elongated key 364 having a curve com- 
plementary to track 363 such that key 364 can freely slide 20 
within track 363. As previously discussed, key 364 and 
track 363 can also be arched or curved in a vertical plane. 
[0075] Depicted in Figure 1 7 is one embodiment of an 
anchor assembly 370 used to secure condylar implant 
300 to tibia 12. Anchor assembly 370 comprises a fas- 25 
tener 372, a bone anchor 374, and a crown nut 376. Fas- 
tener 372 comprises an elongated shaft 380 having an 
exterior surface 381 extending between a proximal end 
382 and an opposing distal end 384. Shaft is typically 
comprised of a metal, such as the same materials as 30 
discussed above with regard to implant 300, and is typ- 
ically rigid or substantially rigid. In one embodiment, fas- 
tener 372 has a length in a range between about 5 mm 
to about 15 mm and can also be greater than 8 mm and 
greater than 1 5 mm. Other dimensions can also be used. 35 
[0076] Formed at distal end 384 of shaft 380 are 
threads 386 that are configured to threadedly mate with 
threaded socket 312 of stem 304. Outwardly projecting 
proximal of threads 386 is an annular flange 388 which 
functions as a stop when fastener 372 is threaded into ^0 
stem 304. Recessed into proximal end 382 is a socket 
390. A pair of opposing bayonet slots 392 longitudinally 
extend through the sidewall bounding socket 390. Finally, 
encircling and radially outwardly projecting from exterior 
surface 381 between proximal end 382 and flange 388 ^5 
are engagement threads 394. 

[0077] As depicted in Figure 18, condylar implant 300 
is mounted within recess 194 such that stem 304 is re- 
ceived within or aligned with second end 96 of tunnel 90. 
Here it is noted that because condylar implant 300 has so 
a relatively low profile, condylar implant 300 can be easily 
passed through the relatively small incision that was orig- 
inally formed overthe medial meniscus. This is in contrast 
to other conventional procedures where larger incisions 
must be made to either allow placement of an implant 55 
having a large stem that is embedded within the bone for 
securing or to provide access room to enable securing 
of the implant by passing screws down through the top 



of at least a portion of the implant. 
[0078] Once implant 300 is positioned, a fastener driv- 
er 400 has a distal head 402 (Figure 1 7) that is configured 
to be received within socket 390 of fastener 372. A pair 
of opposing bayonet prongs 404 project from head 402 
and are configured to mate within bayonet slots 392. With 
fastener driver 400 secured to proximal end 382 of fas- 
tener 372, fastener driver 400 is used to advance distal 
end 384 into tunnel 90 through first end 94. Fastener 372 
is advanced through tunnel 90 so that threads 386 are 
received within socket 312 of stem 304, Fastener driver 
400 is then rotated so that fastener 372 is threaded into 
stem 304. 

[0079] In one embodiment of the present invention 
means are provided for removably connecting driver 400 
to fastener 372. One example of such means comprises 
bayonet prongs 404 and bayonet slots 392 as discussed 
above. In altemative embodiments, any number of dif- 
ferent releasable interiocking connections can be formed 
between driver 400 and fastener 372. By way of example 
and not by limitations, a threaded engagement, socket 
engagement, wedged engagement, or friction engage- 
ment can be used. 

[0080] Next, bone anchor 374 is secured within tunnel 
90. In one embodiment, a tap, not shown, is used to in- 
itially thread interior surface 92 of tunnel 90. This can be 
accomplished before or after positioning of fastener 372. 
Altematively, bone anchor 374 can be self-tapping. 
[0081] As depicted in Figure 1 7, bone anchor 374 com- 
prises a tubular body 410 having a substantially cylindri- 
cal configuration. Body 410 includes an interior surface 
412 and an exterior surface 414 that each extend be- 
tween a proximal end 416 and an opposing distal end 
418. Distal end 418 includes a tapered nose 420. Encir- 
cling and radially outwardly projecting from exterior sur- 
face 414 are one or more helical threads 422. As men- 
tioned above, the threads can be conventional or self- 
taping. In alternative embodiments, threads 422 can be 
replaced by ridges, barbs, or other bone engaging struc- 
tures used in conventional bone anchors. Bone anchor 
374 can be formed of a biocompatible metal, a bioab- 
sorbable polymer, a bioactive ceramic, or any other de- 
sired material. 

[0082] As depicted in Figure 19, interior surface 412 
bounds a channel 424 longitudinally extending through 
bone anchor 374. Interior surface 412 comprises a first 
sidewall 426 bounding a first channel portion 427 extend- 
ing from proximal end 41 6, a second sidewall 430 bound- 
ing a second channel portion 431 extending from distal 
end 418, and an annular shoulder 432 extending be- 
tween first sidewall 426 and second sidewall 430. First 
sidewall 426 has a maximum diameter that is greater 
than the maximum diameter of second sidewall 430. As 
such, shoulder 432 is tapered so as to constrict from first 
sidewall 426 to second sidewall 430. First sidewall 426 
bounds a socket 430 which is configured to receive a tool 
for rotation of bone anchor 374. As such, first sidewall 
426 has a non-circular transverse cross section. In typical 
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embodiments, first sidewall 426 has a polygonal trans- 
verse cross section. 

[0083] Turning to Figure 20, a distal end 435 of a tu- 
bular anchor driver 436 is received within engagement 
socket 438 of bone anchor 374, Distal end 435 has a 5 
polygonal configuration complementary to socket 438 
such that rotation of anchor driver 436 rotates bone an- 
chor 364. Bone anchor 374 and anchor driver 436 are 
passed over the proximal end of fastener driver 400 and 
advanced to first end 94 of tunnel 90. By rotating anchor io 
driver 436, bone anchor 374 is screwed into tunnel 90 
using fastener driver 400 as a guide. Bone anchor 374 
is sized so that threads 422 engage with interior surface 
92 of tunnel 90, thereby securing bone anchor 374 to 
tibia 12 within tunnel 90. Bone anchor 374 is advanced ^5 
so that bone anchor 374 encircles engagement threads 
394 of fastener 372. Using fastener driver 400 as a guide 
for bone anchor 374 helps to concentrically dispose bone 
anchor 374 around fastener 372. 

[0084] Once bone anchor 374 is positioned, anchor 20 
driver 436 is removed and crown nut 376 is positioned. 
As depicted in Figure 17, crown nut 376 comprises a 
rounded head 440 having a threaded bore 442 extending 
therethrough. Projecting from head 440 are a plurality of 
spaced apart prongs 444 having notches 446 formed 25 
therebetween. Crown nut 376 is configured to mate with 
a nut driver 450. Nut driver 450 comprises a tubular shaft 
452 that terminates at a distal end 454. Projecting from 
distal end 454 are a plurality of spaced apart prongs 456. 
Prongs 456 are configured to mate with crown nut 376 30 
by being received within notches 446. In this mated con- 
figuration, rotation of nut driver 450 facilitates rotation of 
crown nut 376. 

[0085] Turning to Figure 21 , with crown nut 376 mount- 
ed on nut driver 450, crown nut 376 and nut driver 450 35 
are passed over the proximal end of fastener driver 400. 
Nut driver 450 is used to advance crown nut along fas- 
tener driver 400, into tunnel 90, and over fastener 372. 
Threaded bore 442 of crown nut 376 is configured to 
threadedly mate with engagement threads 394 on fas- "fo 
tener 372. Accordingly, once crown nut 376 is advanced 
over fastener 372 to engagement threads 394, nut driver 
450 is rotated causing crown nut 376 to threadedly en- 
gage with engagement threads 394. 
[0086] As depicted in Figure 22. socket 428 of bone 45 
anchor 374 is larger than head 440 of crown nut 376 such 
that crown nut 376 can freely pass therethrough. Shoul- 
der 432, however, constricts to a diameter smaller than 
the diameter of head 440 of crown nut 376. Accordingly, 
crown nut 376 is advanced along fastener 372 by engag- 50 
ing with threads 394 until head 440 of crown nut 376 
biases against shoulder 432 of bone anchor 374. Tight- 
ening crown nut 376 against shoulder 432 produces ten- 
sion on fastener 376 which tightly secures condylar im- 
plant 300 against tibia 1 2. 55 
[0087] In one embodiment, engagement threads 394 
on fastener 372 rotate in a direction opposite threads 422 
on bone anchor 374. For example, engagement threads 
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394 can be right-hand threads while threads 422 are left- 
hand threads. As a result, rotation of crown nut 376 
against bone anchor 374 does not cause bone anchor 
364 to rotate concurrently. Furthermore, once crown nut 
376 is initially positioned, nut driver 450 is removed. An- 
chor driver 436 can then be repositioned over fastener 
driver 400 so as to engage with bone anchor 374. Anchor 
driver 436 can then be used to back bone anchor 374 a 
distance back toward first end 94 of tunnel 90. In so doing, 
fastener 372 is further tension ed so as to increase the 
force securing condylar implant 300 on tibia 12. Again, 
because threads 394 and threads 422 rotate in opposite 
directions, backing bone anchor 374 does not cause 
crown nut 376 to unscrew. 

[0088] Finally, once crown nut 376 and bone anchor 
374 are positioned in their final state, fastener driver 400 
is removed from fastener 372. Closing procedures for 
the tissue are then performed. 

[0089] In one altemative, not part of the invention, bone 
anchor 374 can be eliminated. In this altemative, crown 
nut 376 can be sized to bias directly against the bone so 
as to tension fastener 372. For example, crown nut 376 
can be tapered to bias against the bone surrounding the 
opening at first end 94 of tunnel 90. In yet other altema- 
tives, not part of the invention, tunnel 90 can be counter 
bored so as to form a constricting shoulder within tunnel 
90. Crown nut 376 can be configured to bias against the 
constricting shoulder of tunnel 90. 
[0090] It is appreciated that crown nut 376 is only one 
embodiment of an enlarged head which can engage with 
fastener 372 and which can function to bias either directly 
against the bone or against the bone anchor 374. In al- 
temative embodiments, it is appreciated that crown nut 
376 can be replaced with a variety of different configu- 
rations of enlarged heads that can equally achieve the 
desired functions. Likewise, it is also appreciated that 
such enlarged heads can use a variety of other conven- 
tional engagement techniques for selectively engaging 
with driver 450. 

[0091 ] In still other embodiments, it is appreciated that 
bone anchor 374 can have a variety of different config- 
urations. For example, depicted in Figures 23A-23C are 
alternative bone anchors 374A-C, respectively. Like el- 
ements between the different bone anchors are identified 
by like reference characters. Each of bone anchors 374A- 
C is tubular having channel 424 extending therethrough. 
Likewise shoulder 432 (Figure 1 9) is formed within chan- 
nel 424. In contrast to having an abrupt shoulder 432, it 
is appreciated that channel 424 could progressively con- 
strict along the length thereof in a conical fashion so that 
the crown nut 376 or other enlarged head would wedge 
therein. Likewise, shoulder 432 can be replaced with oth- 
er projections or other structures that would bar the pas- 
sage of crown nut 376 through channel 424. 
[0092] Bone anchor 374A is similar to bone anchor 374 
except that helical threads 422 do not extend the full 
length of the anchor. Rather, a smooth, rounded and en- 
larged head 416 Is formed at proximal end 416. Head 
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41 6 has a maximum outer diameter larger than the max- 
imum outer diameter of threads 422. Bone anchor 374B 
is similar to bone anchor 374A except that helical threads 
422 have been completely removed. In this embodiment, 
exterior surface 414 extending between proximal end 5 
416 and distal end 418 is smooth. Bone anchor 374B is 
designed to be slid or wedged within the bone tunnel and 
held in place by the taper along the length thereof and/or 
the enlarged head 416. By increasing the exterior taper 
of bone anchor 374 B, it is also appreciated that enlarged 
head 416 can be removed. Because bone anchor 374B 
is not threaded into the bone, socket 430 at proximal end 
416 need not be polygonal to engage a driver but can be 
round. 

[0093] Bone anchor 374C is similar to t>one anchor 
374A except that enlarged head 470 has been replaced 
with a constricted stem 472 having a maximum diameter 
smallerthan the maximum outer diameter of threads 422. 
In the embodiment depicted, stem 472 has a polygonal 
transverse cross section so that a driver having a com- 
plementary socket formed on the end thereof can selec- 
tively engage stem 472 for screwing bone anchor 374C 
into the bone. 

[0094] As discussed above, fastener driver 400 is use- 
ful as a guide in directing placement of bone anchor 374 
and crown nut 376. In contrast to being separately con- 
nected to fastener 372, in one alternative embodiment 
the fastener driver can be integrally formed with fastener 
372. For example, depicted in Figure 24 is a fastener 
system 460. Fastener system 460 includes a fastener 
462 and an elongated drive rod 464 integrally formed 
with fastener 462. Like elements between fasteners 372 
and 462 are identified by like reference characters. As 
with fastener 372, fastener 462 includes flange 388 and 
threads 386 and 394. Formed proximal of threads 394 is 
a mating region 468. Mating region has a polygonal or 
other non-circular transverse cross section. As such re- 
moval or further tightening of fastener 462 can be ac- 
complished by passing a tubular driver over fastener 462 
so as to engage with mating region 468. 
[0095] In contrast to socket 390 of fastener 372, fas- 
tener 462 is integrally formed with drive rod 464. To fa- 
cilitate separation of drive rod 464 from fastener 462, a 
plurality of annular breaking grooves 466 encircle fasten- 
er system 460 at spaced apart locations along the junc- 
tion between fastener 462 and drive rod 464. 
[0096] Fastener system 460 is used in substantially 
the same manner as fastener 372 and fastener driver 
400. However, once bone anchor 374 and crown nut 376 
are finally positioned, fastener 462 and drive rod 464 are 
separated by breaking fastener system 460 at a annular 
breaking grooves 466 located adjacent to first end 94 of 
tunnel 90. 

[0097] It is appreciated that the anchor assembly for 
condylar implant 300 can have a variety of different con- 
figurations. For example, depicted In Figure 25 is an al- 
ternative anchor assembly 480 which is not part of the 
present invention. Anchor assembly 480 includes bone 
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anchor 374, as discussed above, and a fastener 482. 
Like elements between fasteners 372 and 482 are iden- 
tified by like reference characters. Fastener 482 includes 
a shaft 483 having a proximal end 484 and an opposing 
distal end 486. Mounted at or toward distal end 486 are 
threads 386 and flange 388 as discussed above. Mount- 
ed at proximal end 484 is an enlarged rounded head 488 
that terminates at an end face 490. Recessed within end 
face 490 is a socket having a polygonal or other non- 
circular configuration. It is noted that head 488 has a 
maximum diameter that is smaller than the diameter of 
socket 424 of bone anchor 374 but larger than the min- 
imum diameter of shoulder 432 of bone anchor 374. As 
such, head 488 seats against shoulder 432 when passed 
through bone anchor 374. 

[0098] Turning to Figure 26 (which illustrates an ex- 
ample not part of the present invention), In contrast to 
anchor assembly 370 where fastener 372 is initially po- 
sitioned, in anchor assembly 480 bone anchor 374 is 
initially secured within tunnel 90 using anchor driver 436. 
Again, tunnel 90 can be pre-tapped or threads 422 on 
bone anchor 374 can be self-tapping. Once bone anchor 
374 is positioned, a driver, not shown, is inserted within 
socket 492 of fastener 482. The driver is then used to 
advance distal end 486 of fastener 482 into tunnel 90, 
through channel 424 of bone anchor 374, and into socket 
312 of condylar implant 300. The driver is then used to 
rotate fastener 482 so that threads 386 threaded ly en- 
gage with socket 312. Fastener 482 is advanced into 
socket 31 2 until flange 388 contacts the end face of stem 
304. The driver for fastener 482 is then removed. 
[0099] Next, anchor driver 436 is inserted back into 
socket 428 of bone anchor 374. This can be accom- 
plished by passing anchor driver 436 over the driver for 
fastener 482 or by first removing the driver for fastener 
482. Anchor driver 436 is then used to back bone anchor 
374 a distance toward first end 94 of tunnel 90. In so 
doing, shoulder 432 of bone anchor 374 biases against 
head 488 of fastener 482, thereby tensioning fastener 
482 so as to securely bias condylar implant 300 against 
tibia 12. It is appreciated that threads 386 of fastener 482 
and threads 422 of bone anchor 374 rotate in opposite 
directions so that the backing of bone anchor 374 does 
not unscrew fastener 482 from condylar implant 300. 
[0100] It is appreciated that in alternative embodi- 
ments the various threaded connections used in associ- 
ation with the anchor assemblies can be replaced with 
bayonet connections, expanding collets, press fit barb 
connections, and other conventional connections com- 
monly used In place of thread connections. In addition, 
it is understood from the forgoing that the enlarged head, 
such as crown nut 376 or head 488, is removably con- 
nected with the fastener. 

[0101] In one embodiment of the present invention 
means are provided for securing a fastener to the bone 
apposition side of an implant after the bone apposition 
surface of the implant is biased against the natural or 
resected articulating surface of the bone such that ap- 
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plying increased tension to the fasten increases the force 
at which the bone apposition surface biases against the 
natural or resected articulating surface of the bone. Ex- 
amples of such means, which can be formed on implant 
300 or any other implant within the scope of the present 5 
Invention, include stem 304 which projects from the bone 
apposition surface. Stem 304 can include threaded sock- 
et 312 or the other alternatives to threaded socket 312, 
as discussed above, which enable the connection of a 
fastener. Other examples of such means comprise the 
formation of threaded socket 312 directly on bone appo- 
sition surface as depicted in Figure 13. In other altema- 
tives, the threads of socket 312 can be replaced with 
barbs, bayonet connectors, adhesive, or other alternative 
forms of connectors. Other examples of such means are ^5 
discussed with other embodiment disclosed below. 
[01 02] By using the above discussed implants and an- 
chor assemblies with the corresponding methods and 
instruments, it is appreciated that the implants can be 
securely mounted to tibia 12 using procedures that are 
minimally invasive. Furthennore, because the implants 
are only secured in place after they are positioned on the 
proximal end of the tibia, the surgeon can easily switch 
out different sizes of implants when trying to determine 
an appropriate fit. Likewise, because the anchoring as- 25 
semblies are operated through the first end of the tunnel 
which is remote from the implant, the inventive anchoring 
assemblies enable the surgeon to easily adjust the place- 
ment of the implant during initial positioning and to sub- 
sequently remove the implant should a replacement be 30 
required at a later date. 

[0103] Because the inventive implants, anchor assem- 
blies, tissue preparation instruments, and corresponding 
methods each produce independently unique benefits, it 
is appreciated that theses various features can be used 35 
independently with other conventional apparatus and 
techniques. For example, in one example a larger inci- 
sions can be made at the knee of a patient and the prox- 
imal end of tibia 12 resected using conventional resection 
techniques. In this example, tunnel 90 can be formed 
either before or after the resection of tibia 12. Once the 
tibia is resected and tunnel 94 formed, the above proce- 
dure can then be used to secure condylar implant 300. 
In another alternative, tunnel 94 can be formed and tibia 
1 2 resected as discussed above. However, once tibia 12 ^5 
is resected, a conventional implant can be mounted on 
tibia 12 using conventional techniques. 
[0104] In one alternative, distal end 384 of fastener 
372 can initially be mounted on or integrally formed with 
condylar implant 300 (Figure 17) before implant 300 is 50 
positioned on the resected articulating surface. Proximal 
end 382 of fastener 372 can then be advanced into tunnel 
90 from second end 96 (as opposed to first end 94) as 
implant 300 is being positioned on the resected articu- 
lating surface. As discussed above, the bone anchor and 55 
crown nut can then be used to secure fastener 372 within 
tunnel 90. 

[0105] The above discussed examples relate to 
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mounting a condylar implant on tibia 12. As previously 
mentioned, however, the present technique can also be 
used to mount other types of implants on other articulat- 
ing surface so as to achieve one or more of the same 
benefits. For example, depicted in Figure 27 is a full tibial 
implant 500. Tibial implant 500 comprises body 501 
which includes a tray 502 and a bearing plate 504. Tray 
502 has a top surface 506 and an opposing bone appo- 
sition surface 509. Top surface 506 bounds a pocket 508 
which is configured to receive and lock bearing plate 504. 
Bearing plate 504 has a top articular surface 510 and a 
bottom surface 512 which is selectively snap fit within 
pocket 508 of tray 502. 

[0106] In one embodiment, tray 502 is comprised of 
metal while bearing plate 504 is comprised of a polymeric 
material. It is noted that bearing plate 504 and tray 502, 
as discussed above, are well known in the art and can 
be replaced with a variety of other conventional bearing 
plates 504 and trays 502 used in full tibial implants. The 
distinction over the prior art, however, is that tray 502 
has been modified so that stem 304, as previously dis- 
cussed, projects from bone apposition surface 509. 
[0107] As also depicted in Figure 27, proximal end 10 
of tibia 12 has been uniformly resected so as to form a 
resected articulating surface in the form of a tibial plateau 
514. Tunnel 90 includes second end 96 formed on tibial 
plateau 514 and first end 94 spaced apart from tibial pla- 
teau 514. Tibia 12 can be resected to form tibial plateau 
514 by using conventional techniques or by using a larger 
rasp assembly 100 in conjunction with retention rod 102 
being disposed within tunnel 90. Depending on the meth- 
od used, tunnel 90 can be formed before or after resection 
of tibia 12. 

[01 08] Once tibia 1 2 is resected, tray 502 is positioned 
on tibial plateau 514 so that stem 304 aligns with second 
end 96 of tunnel 90. One of the above discussed anchor 
assemblies is then used to secure tray 502 to tibia 12. 
Bearing plate 504 can be secured to tray 502 either be- 
fore or after securing tray 502 to tibia 12. 
[0109] In one alternative, by increasing the thickness 
of tray 502, stem 304 can be eliminated and replaced 
with socket 312 as discussed with regard to Figure 13. 
Furthermore, one or more pockets can be formed on 
bone apposition surface 509 of tray 502 so as to receive 
one or more inlays of bone growth material. 
[01 1 0] Features of the present technique can also be 
used for mounting a femoral implant on the distal end of 
a femur. Like elements between different embodiments 
are identified by like reference characters. For example, 
depicted in Figure 28 is a distal end 532 of a femur 530. 
Femur 530 has a posterior side 536 and an anterior side 
538 that each extend between a medial side 540 and a 
lateral side 542. The articulating surface at distal end 
532, notably the femoral medial condyle and lateral con- 
dyle, have been resected so as to form a resected artic- 
ulating surface 534. 

[01 1 1] Tunnel 90 Is formed on femur 530. Second end 
96 of tunnel 90 extends through resected articulating sur- 
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face 534 while ftrst end 94 of tunnel 90 Is formed on me- 
dial side 540 at a location spaced apart from resected 
articulating surface 534. Tunnel 90 can be bored through 
femur 530 at an oblique angle a, as reflected in Figure 
31. In one example the angle a is in a range between 5 
about 15" to about 50° with about 20° to about 40° being 
more common. Other angles can also be used. Tunnel 
90 can be bored by making an incision in the skin adjacent 
femur 530, properly orienting a tubular alignment guide, 
then boring tunnel 90 with a drill through the alignment io 
guide. In one embodiment tunnel 90 can be formed using 
a modified guide assembly similar to guide assembly 30 
as previously discussed. 

[0112] Resected articulating surface 534 can be 
formed using the present technique or other conventional 15 
resecting techniques. For example, depicted in Figure 
29 is a femoral rasp assembly 515 which has components 
similar to rasp assembly 100 previously discussed with 
regard to Figures 6-9. Femoral rasp assembly 515 com- 
prises a substantially U-shaped rasp body 51 6, pivot arm 20 
105, rasp guide 106, and cover plate 108. 
[0113] Insertion handle 160 is show removably dis- 
posed over pivot arm 105 and, if desired, can be used to 
initially place rasp assembly 515 on femur 530. Rasp 
body 51 6 has a substantially concave cutting surface 517 25 
having a plurality of ridges 118 formed thereon. Ridges 
118 each terminate at sharpened cutting edge 120. It is 
appreciated that ridges 118 and cutting edges 120 .can 
be at any desired orientation or combination of different 
orientations that facilitate cutting. 30 
[0114] As with rasp assembly 100, extending through 
rasp body 516 is guide slot 122 and opening 128. Rasp 
guide 106 is received within guide slot 122 so that forks 
132A-B pass through opening 128. Cover plate 108 se- 
cures rasp guide 106 within guide slot 122. 35 
[0115] During operation, rasp assembly 515 is mount- 
ed on the distal end of femur 530 such that forks 132A 
and B of rasp guide 106 are aligned with second end 96 
of tunnel 90. Once rasp assembly 515 is positioned, re- 
tention rod 1 02 (Figures 8 and 9) is advance within tunnel ^0 
90 from first end 94 and connected to rasp guide 106 as 
previously discussed. 

[0116] Once retention rod 102 is secured to rasp as- 
sembly 515, insertion handle 160 is removed and a re- 
ciprocal driver, such as a reciprocal saw, is connected ^5 
pivot arm 1 05. While holding rasp guide 1 06 substantially 
stationary by holding onto retention rod 102, the recipro- 
cal driver rapidly reciprocates rasp body 516 so that cut- 
ting edges 1 20 resects the distal end of femur 530. In the 
example depicted, rasp body 51 6 is only designed to re- 50 
sect the medial side of the distal end of femur 530. A 
complementary rasp assembly can then be used to re- 
sect the lateral side of the distal end of femur 530 using 
a second tunnel 90 extending through lateral side 542 of 
femur 530, thereby forming resected articulating surface 55 
534. 

[0117] In yet other examples, it is appreciated that mul- 
tiple different rasp assemblies with one or more different 



tunnels can be used to resect femur 530 or a single rasp 
assembly can be configured to simultaneously resect the 
entire distal end of femur 530. For example, depicted in 
Figure 30 is another example of a femoral rasp assembly 
520. Rasp assembly 520 comprises an arched rasp body 
522, pivot arm 105, rasp guide 106, and cover plate 108. 
Rasp body 522 has a substantially concave cutting sur- 
face 524 having a plurality of ridges 118 formed thereon. 
As with rasp body 516, extending through rasp body 522 
is guide slot 122 and opening 128. Rasp guide 106 is 
received within guide slot 1 22 so that forks 1 32A-B pass 
through opening 1 28. Cover plate 1 08 secures rasp guide 
106 within guide slot 122. 

[01 1 8] Rasp body 522 is configured to primarily resect 
the anterior surface at the distal end of femur 530. As 
such, a corresponding tunnel 90 is needed on femur 530 
to ensure proper placement of rasp body 522 during re- 
section. A complementary rasp body is then be used to 
resect the remainder of the distal end of femur 530. For 
example, depicted in Figures 34-40 are alternative two 
piece femoral implants. Corresponding two piece rasp 
bodies can be formed to resect the corresponding sur- 
faces that receive the pieces of the femoral implants. 
[0119] Furthermore, it is also appreciated that al- 
though resected articulating surface 534 is shown having 
a plurality of planar faces, in alternative examples the 
one or more rasp assemblies can be configured so as to 
produce resected articulating surface 534 having a con- 
tinuous smooth arched surface or combinations of differ- 
ent surfaces. 

[0120] In one embodiment of the present invention, a 
femoral implant 550 is provided incorporating features of 
the present invention. As depicted in Figures 28 and 30, 
femoral implant 550 comprises a substantially U-shaped 
body 552 having an articular surface 554 and an oppos- 
ing bone apposition surface 556 which each extend be- 
tween an anterior end 558 and a posterior end 560. Ar- 
ticular surface 554 is configured to mate with a tibia or 
tibial implant while bone apposition surface 556 is con- 
figured to mate with resected articulating surface 534 of 
femur 530. 

[0121] More specifically, body 552 of femoral implant 
550 comprises a substantially U-shaped medial condyle 
562 and a substantially U-shaped lateral condyle 564. 
Condyles 562 and 564 are connected together at anterior 
end 558 but are spaced apart at posterior end 560 so 
that an elongated slot 565 is formed thereat. In an alter- 
native embodiment as discussed below in greater detail, 
the femoral implant can comprise a unicondylar femoral 
implant which independently comprises medial condyle 
562 or lateral condyle 564. It is appreciated that where 
only one of medial condyle 562 or lateral condyle 564 is 
being implanted, it is necessary only to resect one of the 
medial condyle or lateral condyle at the distal end of fe- 
mur 530. 

[01 22] Formed on bone apposition surface 556 of me- 
dial condyle 562 is a threaded socket 566. In alternative 
embodiments, socket 556 can be replaced with outwardly 
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projecting stem 304 as previously discussed with regard 
to Figure 1 2. Stem 304 can have external threads or a 
socket with internal threads. In turn, the threads can be 
replaced with bayonet connectors or other alternatives 
as previously discussed. 

[0123] As also depicted in Figure 31 , a fastener 570 is 
provided. Fastener 570 has a distal end 572 with threads 
formed thereat and an opposing proximal end 574. An 
enlarged head 576 is formed at proximal end 574 and 
has a polygonal socket 578 to receive a drive rod. Distal 
end 572 is configured to mate with socket 566. In alter- 
native embodiments, distal end 572 can be modified to 
mate with the above discussed alternatives that can re- 
place socket 566. 

[0124] During use femora! implant 550 is positioned 
on resected articulating surface 534 so that socket 566 
is aligned with second end 96 of tunnel 90. Here it is 
appreciated that because there are no posts projecting 
from bone apposition surface 556, femoral implant 550 
can be slide on to resected articulating surface 534 lateral 
to medial or medial to lateral through a medial or lateral 
incision on the knee of the patent. As a result, it is not 
necessary to openly expose distal end 532 of femur 530 
during placement of femoral implant 550. As depicted in 
Figure 32, once tunnel 90 and socket 566 are aligned, 
distal end 572 of fastener 574 is placed in first end 94 of 
tunnel 90 and advanced through tunnel 90. By inserting 
a driver into socket 578, fastener 570 is selectively rotat- 
ed so that first end 572 threaded into socket 566. En- 
larged head 576 biases against femur 530 so as to se- 
curely bias femoral implant 550 against femur 530. 
[0125] In one alternative embodiment, enlarged head 
576 can be threaded or otherwise mounted on proximal 
end 574 such that screwing head 576 onto the shaft of 
fastener 570 causes head 576 to bias against the bone 
and thereby tension fastener 570. In this embodiment 
head 576 would function as a crown nut. 
[0126] In contrast to using fastener 574, it is appreci- 
ated that anchor assembly 370 or 480, as previously dis- 
cussed with regard to Figures 17 and 25, or their dis- 
cussed alternatives can be used to secure femoral im- 
plant 550 to femur 530. Furthermore, as depicted in Fig- 
ure 31 , in one alternative embodiment a second socket 
566A can be fomied on bone apposition surface 556 of 
lateral condyle 564. A second fastener 570A can be 
passed through a second tunnel on the lateral side of 
femur 530 to couple with second socket 566A, thereby 
further securing femoral implant 550 to femur 530. Alter- 
natively, second fastener 570A can be used instead of 
first fastener 570. 

[0127] Depicted in Figure 33 is an alternative example 
of a femoral implant 580. Again, like elements of different 
examples are identified by like reference characters. In 
contrast to threaded sockets 566 of femoral implant 558, 
femoral implant 580 comprises an enlarged socket 582 
filled with a curable adhesive 584 such as polymethyl- 
methacrylate or the like. In yet other embodiments, sock- 
et 582 can be filled with a polymer such as Delrin, poly- 
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etheretherketone, or the like that is capable of receiving 
and deforming to the shape of a fastener received therein, 
[0128] A fastener 586 is also depicted in Figure 33. 
Distal end 572 of fastener 586 terminates at a pointed 

5 nose 588. Threads or ribs 590 are disposed adjacent to 
pointed nose 588. In this embodiment, because of point- 
ed nose 588, fastener 586 can simply be driven through 
femur 530, such as by being impacted with a hammer or 
other tool, without the prior formation of tunnel 90. As 

^0 ribs 590 are received within socket 582, the material 
therein cures or deforms around threads or ribs 590 so 
as to secure fastener 586 to femoral implant 580, thereby 
securing femoral implant 580 to femur 530. Alternatively, 
fastener 586 can also be used in association with tunnel 

15 90. In yet another alternative, fastener 586 can be re- 
placed with a fastener 592. Fastener 592 has a helical 
screw thread 594 extending along the length thereof. As 
such, fastener 592 can be screwed into femur 530 so as 
to engage with femoral implant 580 with or without prior 

20 formation of tunnel 90. 

[0129] In one example, in addition to the use of a fas- 
tener to attach the femoral implant to the femur 530, a 
bone cement can be employed to further enhance the 
adhesion of the femoral implant to resected femur 530. 

25 The bone cement can be applied before and/or during 
mounting of the femoral implant. For example, the fem- 
oral implant can be partially attached and then a syringe 
or other form of delivery tube used to inject bone cement 
between the femoral implant and femur 530. In addition, 

30 a porous or fibrous material, such as a wire mesh, may 
be attached to bone apposition surface 556 of the femoral 
implant to thereby foster bone growth between the fem- 
oral implant and resected femur 530 and/or to provide 
surface area for attaching the bone cement between the 

35 femoral implant and resected femur 530. In one example, 
one or more pockets can be formed on bone apposition 
surface 556. An inlay of porous bone ingrowth, such as 
previously discussed with regard to inlay 320, can be 
secured within the pockets. 

40 [01 30] Depicted in Figures 34-40 are connectible two- 
piece femoral implants. The implants can be used in knee 
arthroplasty wherein the two parts are independently slid 
in from the medial or lateral side of the knee through an 
incision and then connected and mounted onto resected 

45 articulating surface 534 of femur 530. A coupling mem- 
ber, such as a bolt, screw, pin, or the like, can be used 
to attach one part of the femoral implant to the other. 
Optionally, one part may be mounted on resected artic- 
ulating surface 534 followed by the other part being con- 

50 nected thereto. A fastener is passed through femur 530, 
as discussed above, to connect the femoral implant to 
femur 530. Because the smaller parts of the two-piece 
femoral implant can be sequentially inserted through an 
incision, the required incision can be smaller than re- 

55 quired for unitary implants. 

[0131] Figure 34 is a perspective view of a two-piece 
femoral implant 602 in a divided state while Figure 35 is 
a perspective view of femoral implant 602 shown in an 
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assembled state. In one example, femoral implant 602 
can be designated as "end use" in that the entire structure 
is configured to be permanently mounted onto the resect- 
ed articulating surface during a resurfacing procedure 
and is designed for permanent daily use by a patient. ^ 
[01 32] Femoral implant 602 is centrally divided lateral 
to medial and comprises a patellar condyle 603, which 
includes anterior end 558, and a tibial condyle 604, which 
includes posterior end 560. Patellar condyle 603 includes 
at a substantially V-shaped posterior end 606. Posterior 
end 606 terminates at an end face 609 that extends be- 
tween a medial side 607 and a lateral side 608 of patellar 
condyle 603. A pair of spaced apart linear passageways 
616A-B transversely extend through posterior end 606 
of patellar condyle 603 so as to enter and exit through ^5 
end face 609. 

[0133] Tibial condyle 604 terminates at a V-notched 
anterior end 610 that is complementary to V-shaped pos- 
terior end 606 of patellar condyle 603. Anterior end 610 
terminates at an end face 61 1 that also extends between 
a medial side 612 and lateral side 614 of tibial condyle 
604. A pair of spaced apart passageways 61 8A-B trans- 
versely extend through anterior end 610 of tibial condyle 
604 between medial side 612 and end face 611. A pair 
of threaded sockets 620 A-B are formed on end face 611 ^5 
toward lateral side 614 in alignment with passageways 
618A-B. 

[0134] When patellar condyle 603 and tibial condyle 
604 are mated, a joint line 605 is formed at the intersec- 
tion. In one example, joint line 605 is positioned so that 30 
it corresponds to the location of the sulcus of femur 530 
when femoral implant 602 is mounted on femur 530. In 
the mated position, passageways 61 6A-B, passageways 
618A-B, and sockets 620A-B are aligned. As a results, 
bolts 622 and 624 having threaded ends can be passed 35 
through passageways 61 6A-B, 61 8 A-B and screwed into 
sockets 620A-B so as to securely connect patellar con- 
dyle 603 and tibial condyle 604. It is appreciated that 
bolts 622 and 624 can be replaced with a variety of other 
structures to connect patellar condyle 603 and tibial con- 
dyle 604. 

[0135] Femoral implant 602 further comprises socket 
566 formed on bone apposition surface 556 of tibial con- 
dyle 604. As a result, fasteners 570 or anchor assemblies 
370 or 480 can secure femora! implant 602 to femur 530 ^5 
as discussed in the above examples. 
[0136] Depicted in Figure 36 is a femoral implant 630 
that is substantially the same as femoral implant 602. 
The only difference is that interiocking teeth 636 and 638 
are formed along posterior end 606 of patellar condyle 50 
603 and anterior end 610 of tibial condyle 604, respec- 
tively. Interiocking teeth 636 and 638 provide greater en- 
gagement and stability between patellar condyle 603 and 
tibial condyle 604. 

[0137] Depicted in Figures 37 and 38 is another alter- 55 
native example of a two-piece femoral implant 640. Fem- 
oral implant 640 is centrally divided anterior to posterior 
so as to comprise a substantially U-shaped medial con- 



dyle 642 a substantially U-shaped lateral condyle 644. 
Medial condyle 642 has a medial side face 646 and a 
lateral side face 648. A pair of spaced apart passageways 
650A-B transversely extend through medial condyle 642 
between side faces 646 and 648. 
[0138] Lateral condyle 644 also has a medial side face 
652 and a lateral side face 654. A pair of spaced apart 
threaded sockets 656A-B are formed on medial face 652 
of lateral condyle 644. When condyles 642 and 644 are 
mated, a joint line 662 is formed at the intersection. In 
one example, joint line 662 is positioned so that it corre- 
sponds to the location of the trochlear groove of femur 
530 when femoral implant 640 is mounted on femur 530. 
In the mated position, passageways 650 A-B are aligned 
with threaded sockets 656A-B. As a result, fasteners 658 
and 660 each having a threaded end can be selectively 
passed through passageways 650A-B and screwed into 
sockets 656A-B so as to secure condyles 642 and 644 
together. 

[0139] Depicted in Figure 39 is a femoral implant 670 
that is substantially the same as femoral implant 640. 
The only difference is that a plurality of interiocking teeth 
672 and 674 are formed along lateral side face 648 of 
medial condyle 642 and medial side face 652 of lateral 
condyle 644, respectively. Interiocking teeth 672 and 674 
provide greater engagement and stability between me- 
dial condyle 642 and lateral condyle 644. 
[0140] Depicted in Figures 40A-D is another example 
of a two-piece femoral implant 700 Incorporating features 
of the present invention. Femoral implant 700 is substan- 
tially similar to implant 602 discussed above with regard 
to Figures 34 and 35. As such, like elements are identified 
by like reference characters. In contrast to implant 602, 
a plurality of spaced apart holes 702 are formed on end 
face 609 of posterior end 606 of patellar condyle 603. A 
plurality of spaced apart pegs 704 project from end face 
61 1 of anterior end 610 of tibial condyle 604. Pegs 704 
are formed complementary to holes 702 such that when 
patellar condyle 603 and tibial condyle 604 are mated 
together, pegs 704 are received within holes 702 so as 
to rigidly hold condyles 603 and 604 together. 
[0141] In contrast to having a pair of bolts transversely 
extending across patellar condyle 603 in femoral implant 
602, femoral implant 700 comprises a passageway 706 
that extends from lateral side 614 of tibial condyle 604 
to end face 61 1 at anterior end 61 0 of tibial condyle 604. 
A threaded socket 708 Is formed on end face 609 of pos- 
terior end 606 of patellar condyle 603. When condyles 
603 and 604 are mated, passageway 706 and socket 
708 are aligned. A bolt 710 having a threaded end is 
passed through passageway 706 and screwed into sock- 
et 708 so as to secure condyles 603 and 604 together. 
In one alternative, a complementary passageway 706A 
and socket 708A can also be formed on the medial side 
of condyles 603 and 604 to provide further engagement 
by a bolt 71 OA. 

[0142] Finally in contrast to have socket 566 to receive 
fastener 570, tubular stem 304 is formed on bone appo- 
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sition surface 556 of tibial condyle 604. Stem 304 Is de- 
signed to mate to fastener 570 or the other anchor as- 
semblies as previously discussed. Altematively, stem 
304 can be replaced with socket 566. 
[0143] Depicted in Figures 41 and 42 in one embodi- 5 
ment femoral condylar implant 900 that can be mounted 
at the distal end of the femur. Condylar implant 900 com- 
prises an elongated body 902 having a first side 904 and 
an opposing second side 906 that extends between op- 
posing ends 908 and 910. Body 902 also has a curved io 
aticular surface 931 and an opposing bottom surface 932. 
In one embodiment, articular surface 931 can have a 
continuous convex curvature which extends between op- 
posing ends 908 and 910 and a continuous convex cur- 
vature which extends between opposing ends 904 and 15 
906. A pair of pockets 934A and B are formed on bottom 
surface 932 and are separated by a bridge 935. A thread- 
ed socket 937 is formed on bridge 935 and is adapted to 
receive any of the fasteners as disclosed herein. Dis- 
posed within each pocket 934A and B is an inlay 936A 20 
and B of porous bone ingrowth material. Bridge 935 and 
inlays 936A and B substantially comprise a bone appo- 
sition surface 938. In one embodiment, bone apposition 
surface 938 can have a continuous concave curvature 
which extends between opposing ends 908 and 91 0 and 25 
a continuous concave curvature which extends between 
opposing ends 904 and 906. As a result, condylar implant 
can have a substantially unifonn thickness along its 
length. 

[0144] During use, femoral condylar implant 900 is po- 30 
sitioned within a recessed pocket formed on a femoral 
condyle. A tunnel 90 is formed through the femur so as 
to intersect with the recessed pocket. One of the alter- 
native anchor assemblies as disclosed herein is then dis- 
posed within tunnel 90 so as to secure condylar implant 35 
900 to the femur. 

[0145] Depicted in Figures 43-45 are still other exam- 
ples of inventive implants mounted on resected articulat- 
ing surfaces of other orthopedic joints. For example, de- 
picted in Figure 43 Is femur 530 having a proximal end ^0 
750 that would normally terminate at a femoral head 752 
having an articulating surface. In the depicted drawing, 
femoral head 752 has been resected to from a resected 
articulating surface 753. In each of the embodiments de- 
picted in Figures 43-45, it is appreciated that the resected ^5 
articulating surface can be formed using conventional 
techniques or by using a modified rasp assembly of the 
present invention in combination with tunnel 90. 
[0146] A proximal femoral implant 754 is shown mount- 
ed on resected articulating surface 753. Implant 754 com- 50 
prises a body 756 having an articular surface 758 and 
an opposing bone apposition surface 760. Articular sur- 
face 758 engages with the acetabular socket while bone 
apposition surface 760 biases against resected articulat- 
ing surface 753. 55 
[01 47] Tunnel 90 is formed on femur 530. Second end 
96 of tunnel 90 is formed on resected articulating surface 
753 while first end 94 of tunnel 90 Is fomned on the shaft 
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of femur 530 at a location spaced apart from resected 
articulating surface 753. A threaded socket 762 is formed 
on bone apposition surface. 760 of implant 754. Socket 
762 can be replaced with stem 304 or other alternatives 
as discussed herein. Socket 762 is aligned with second 
end 96 of tunnel 90. Anchor assembly 370 is disposed 
within tunnel 90 and is coupled with implant 754 through 
socket 762 so as to secure implant 754 to femur 530. 
[0148] Depicted in Figure 44 is a humerus 770 having 
a proximal end 772 that would normally terminate at a 
humerus head having an articulating surface. In the de- 
picted drawing, the humerus head has been resected to 
form a resected articulating surface 774. A proximal hu- 
merus implant 776 Is shown mounted on resected artic- 
ulating surface 774. Implant 776 comprises a body 778 
having an articular surface 780 and an opposing bone 
apposition surface 782. Articular surface 780 engages 
with the scapula while bone apposition surface 782 bi- 
ases against resected articulating surface 774. 
[0149] Tunnel 90 is formed on humerus 770. Second 
end 96 of tunnel 90 is fonned on resected articulating 
surface 774 while first end 94 of tunnel 90 is formed on 
the shaft of humerus 770 at a location spaced apart from 
resected articulating surface 774. A threaded socket 784 
Is formed on bone apposition surface 782 of implant 776. 
Socket 784 is aligned with second end 96 of tunnel 90. 
Anchor assembly 480 is disposed within tunnel 90 and 
is coupled with implant 776 through socket 784 so as to 
secure implant 776 to humerus 770. 
[0150] Depicted in Figure 45 is tibia 12 having a distal 
end 790 that would normally tenninate at an articulating 
surface such as the Inferior articular surface and the 
malleolar articular surface. In the depicted drawing, distal 
end 790 of tibia 12 has been resected to form a resected 
articulating surface 792. A distal tibial implant 794 is 
shown mounted to resected articulating surface 792. Im- 
plant 794 comprises a body 796 having an articular sur- 
face 798 and an opposing bone apposition surface 800. 
Articular surface 798 engages with the talus or an implant 
thereat while bone apposition surface 800 biases against 
resected articulating surface 792. 
[0151] Tunnel 90 is formed on tibia 12. Second end 96 
of tunnel 90 is formed on resected articulating surface 
798 while first end 94 of tunnel 90 is formed on tibia 12 
at a location proximal ly spaced apart from resected ar- 
ticulating surface 792. A threaded socket 802 Is formed 
on bone apposition surface 800 of implant 794. Socket 
802 is aligned with second end 96 of tunnel 90. Anchor 
assembly 480 is disposed within tunnel 90 and is coupled 
with implant 794 through socket 802 so as to secure im- 
plant 794 to tibia 12. 

[0152] Set forth above are several different embodi- 
ments of the present invention. It is appreciated that the 
different features of the different embodiments can be 
mixed and matched to produce a vanety of other embod- 
iments within the scope of the present invention. By way 
of example and not by limitation, each of the different 
implants can be made with or without an inlay of porous 
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bone ingrowth material on the bone apposition surface; 
each different implant can be made with a projecting stem 
or flush socket to receive a fastener; each different im- 
plant can be configured to mate with one or more different 
fasteners; and each different implant can be made as an 5 
integral body or two or more separate parts. For example, 
each implant can comprise a metal tray that is mounted 
to the bone and a plastic bearing plate that is mounted 
to the tray. Finally, it is again noted that the implants 
described herein are only by way of example and not by 
limitation. The present invention can also be used in as- 
sociation with resurfacing articulating surfaces of other 
orthopedic joints. 

[0153] Finally, the above embodiments primarily dis- 
cuss mounting implants on resected articulating surfac- 15 
es. On occasion, however, a sufficient portion of a natural 
articulating surface has been worn down or otherwise 
removed by events other than surgical resection so that 
it is not necessary to resect the wear surface which Is 
still functioning as a natural articulating surface. On these 20 
occasions, it is envisioned that the implant can be mount- 
ed directly on the worn natural articulating surface with 
minimal or no surgical resection of the articulating sur- 
face. 

[0154] The described embodiments are to be consid- 25 
ered in all respects only as illustrative and not restrictive, 
the scope of the invention being defined by the appended 
claims. 



Claims 

1. An implant system for resurfacing at least a portion 
of an articulation surface of a bone, the system com- 
prising: 
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characterised by the elongated fastener being re- 
movably connected to the implant and the nut having 
a threaded passage extending completely there- 
through. 

2. The implant system as recited in claim 1 , wherein 
the implant (550; 580; 602; 630; 640; 670; 700; 754; 
900) comprises a femoral implant. 

3. The implant system as recited in claim 1 or 2, wherein 
the implant (300; 326; 360; 500; 794) comprises a 
tibial implant. 

4. The implant system as recited in any of the preceding 
claims, wherein the implant (300; 326; 360; 500; 550; 
580; 602; 630; 640; 670; 700; 754; 776; 794; 900) is 
configured to resurface at least a portion of a bone 
articulation surface of a knee joint, ankle joint, hip 
joint, shoulder joint, elbow joint, wrist joint, or inter- 
phalangeat joint. 

5. The implantsystemasrecited in any of the preceding 
claims, wherein the implant (300; 326; 360) compris- 
es a condylar implant. 

6. The implant system as recited in any of the preceding 
claims, wherein the implant (326; 360) comprises: 

a lower bearing plate (328; 362); and 
an upper bearing plate (330; 361 ) having the top 
articular surface (360) formed thereon, one of 
the lower bearing plate and upper bearing plate 
having a track (340; 363) formed thereon while 
the other has a key (354; 364) that slidably rides 
within the track. 

7. The implant system as recited in any of the preceding 
claims, wherein the implant (500) comprises: 

a tray (502) having the bone apposition surface 

(509) ; and 

a bearing plate (504) mounted on the tray, the 
bearing plate being comprised of a polymeric 
material and having the top articular surface 

(510) . 

8. The implant system as recited in any of the preceding 
claims, wherein the implant (300) comprises: 

a bearing plate having the top articular surface 
(306) and an opposing bottom surface (308). a 
pocket (31 6) being formed on the bottom surface 
of the bearing plate; and 
an inlay (320) of porous bone ingrowth material 
secured within the pocket. 

9. The implant system as recited in any of the preceding 
claims, wherein the implant (300; 900) comprises: 



an implant (300; 326; 360; 500; 550; 580; 602; 
630; 640; 670; 700; 754; 776; 794; 900) having 
a top articular surface (306; 510; 554; 758; 780; 
798; 931 ) and an opposing bone apposition sur- ^0 
face (303; 509; 556; 760; 782; 800; 938); 
an elongated fastener (372; 462; 482; 570; 586; 
592) having a first end (384; 486; 572; 588) re- 
movably connected to the implant so that the 
fastener outwardly projects from the bone ap- 
position surface; 

a tubular bone anchor (374; 374A; 374B; 374C) 
removably encircling at least a portion of the fas- 
tener; and 

an enlarged head (376; 488; 576) secured to the so 
fastener so that at least a portion of the tubular 
bone anchor encircling the fastener is selective- 
ly captured between the enlarged head and the 
implant, the enlarged head being a nut (376). 
the nut being removably threaded onto the fas- 55 
tener so as to selectively bias against the tubular 
bone anchor, 
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a bearing plate (302; 902) having the top artic- 
ular surface (306; 931 ) and an opposing bottom 
surface (308; 932), a plurality of spaced apart 
pockets being formed on the bottom surface of 
the bearing plate; and 

an inlay (320; 936) of porous bone ingrowth ma- 
terial secured within each of the plurality of 
spaced apart pockets. 

10. The implant system as recited in any of the preceding 
claims, wherein the implant (300; 550; 580; 602; 630; 
640; 670; 700; 754; 776; 794; 900) comprises a bear- 
ing plate (302; 552; 756; 778; 796; 902) having the 
top articular surface (306; 554; 758; 780; 798; 931) 
and an opposing bottom surface (308; 556; 760; 782; 
800; 932), a projection (304) or socket (312; 566; 
582; 762; 784; 802; 937) being formed on the bottom 
surface of the bearing plate, the first end of the fas- 
tener (372; 570; 586) being secured to the projection 
or within the socket. 

11. The implant system as recited in any of the preceding 
claims, wherein the projection (304) has a length in 
a range between about 2 mm to about 6 mm. 

12. The implant system as recited in any of the preceding 
claims, wherein the implant (602; 630; 670; 700) 
comprises a first part (603; 642) and a second part 
(604; 644) that can be selectively connected togeth- 
er, each of the first part and the second part com- 
prising a portion of the top articular surface (554) and 
the bone apposition surface (556). 

13. The implant system as recited in any of the preceding 
claims, further comprising at least one spike (309) 
projecting from the bone apposition surface (303) of 
the implant. 

14. The implant system as recited in any of the preceding 
claims, wherein the first end (384; 486; 572; 588) of 
the fastener (372; 462; 482; 570; 586; 592) is thread- 
edly connected to the implant (300; 326; 360; 500; 
550; 580; 602; 630; 640; 670; 700; 754; 776; 794; 
900). 

15. The implant system as recited in any of the preceding 
claims, wherein the fastener has a central longitudi- 

V nal axis (314) and the fastener projects from the im- 
plant (300) so as to form an inside angle (9) between 
the central longitudinal axis of the fastener and the 
bone apposition surface (303) of the implant in a 
range between about 30" to about 80**. 

16. The implant system as recited in any of the preceding 
claims, wherein the fastener comprises an elongated 
shaft (380) having a length in a range between about 
5 mm to about 15 mm. 
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17. The implant system as recited in any of the preceding 
claims, wherein the shaft (380) is substantially rigid. 

1 8. The implant system as recited in any of the preceding 
5 claims, wherein the nut comprises a crown nut re- 
movably threaded onto the fastener. 

19. The implant system as recited in any of the preceding 
claims, wherein the bone anchor (374) comprises a 

fo tubular body (410) having one or more threads or 
barbs formed on an exterior surface thereof. 

20. The implant system as recited in any of the preceding 
claims, wherein the bone anchor (374) comprises a 

^5 tubular body (41 0) having a substantially smooth ex- 
terior surface. 

21 . The implant system as recited in any of the preceding 
claims, wherein the fastener (372) has at least one 

20 helical thread (394) that threadedly engages with the 
nut (376) and the bone anchor (374) has at least one 
external helical thread (422), the helical thread of the 
bone anchor rotating in a direction opposite of the 
helical thread of the fastener. 

25 

22. The implant system as recited in any of the preceding 
claims, wherein the bone anchor (374) has an interior 
surface (412) bounding a channel (424) extending 
between a first end (41 6) and an opposing second 

30 end (418), the channel comprising a first channel 
portion (427) extending from the first end, a second 
channel portion (431) extending from the second 
end, and a radially inwardly projecting shoulder (432) 
disposed between the first channel portion and the 

35 second channel portion. 

23. The implant system as recited in any of the preceding 
claims, wherein the enlarged head is selectively bi- 
ased against the shoulder (432) of the bone anchor 

40 (374). 

24. The implant system as recited in any of the preceding 
claims, further comprising a drive rod (464) integrally 
formed with the fastener (462), a plurality of spaced 

45 apart annular breaking grooves (466) being formed 
at the intersection between the fastener and the drive 
rod. 

25. The implant system as recited in any of the preceding 
50 claims, further comprising means formed at a second 

end (382) of the fastener (372) for removably con- 
necting a driver (400) to the fastener and for enabling 
the nut (376) to be selectively passed over the driver 
and secured to the fastener while the driver is con- 
55 nected to the fastener. 
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Patentanspruche 

1. Implantatsystem zum Resurfacing von mindestens 
einem Abschnitt einer Artikulationsflache eines Kno- 
chens, wobei das System umfasst: 5 6. 

ein lmplantat(300; 326; 360; 500; 550; 580; 602; 
630; 640; 670; 700; 754; 776; 794; 900) mit einer 
oberen Artikulationsflache (306; 510; 554; 758; 
780; 798; 931) und einer gegenuberliegenden io 
Knochenappositionsflache (303; 509; 556; 760; 
782; 800; 938); 

eine langgestreckte Befestigungseinrichtung 
(372; 462; 482; 570; 586; 592) mit einem ersten 
Ende (384; 486; 572; 588). das entfembar mit is 
dem Impiantat verbunden ist, so dass die Befe- 
stigungseinrichtung von der Knochenappositi- 
onsflache nach aufien vorspringt; 7. 
einen rqhrenformigen Knochenanker (374; 
374A; 374B, 374C), der entfembar mindestens 20 
einen Abschnitt der Befestigungseinrichtung 
umgibt; und 

einen vergrolierten Kopf (376; 488; 576), der an 
der Befestigungseinrichtung befestigt ist. so 
dass mindestens ein Abschnitt des rohrenformi- 25 
gen Knochenankers. der die Befestigungsein- 
richtung umgibt, selektiv zwischen dem vergro- 
lierten Kopf und dem Impiantat erfasst wird, wo- 
bei der vergrolierte Kopf eine Mutter (376) ist 8. 
und die Mutter entfembar auf die Befestigungs- 30 
einrichtung geschraubt ist, um sich selektiv ge- 
gen den rohrenformigen Knochenanker vorzu- 
spannen, 

dadurch gekennzeichnet, dass 

die langgestreckte Befestigungseinrichtung ent- 35 
fembar mit dem Impiantat und der Mutter mit 
einem Gewindedurchgang, der sich vollstandig 
dort hindurch erstreckt, verbunden ist. 

2. Implantatsystem nach Anspnjch 1, ^0 
wobei das Impiantat (550; 580; 602; 630; 640; 670; 9. 
700; 754; 900) ein Femurimplantat umfasst. 

3. Implantatsystem nach Anspruch 1 oder 2. 
wobei das Impiantat (300; 326; 360; 500; 794) ein 45 
Tibiaimplantat umfasst. 

4. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei das Impiantat (300; 326; 360; 500; 550; 580; so 
602; 630; 640; 670; 700; 754; 776; 794; 900) aus- 
gebildet ist, um zum Resurfacing mindestens eines 
Abschnitts einer Knochenartikulationsflache eines 
Kniegelenks, Sprunggelenks, Huftgelenks, Schul- 
tergelenks, Ellenbogengelenks, Handgelenks oder 55 
Interphalangeatgetenks zu dienen. 10. 

5. Implantatsystem nach einem der vorangehenden 



Anspruche, 

wobei das Impiantat (300; 326; 360) ein Kondylen- 
tmplantat umfasst. 

Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei das Impiantat (326; 360) umfasst: 

eine untere Lagerplatte (328; 362); und 
eine obere Lagerplatte (330; 361). auf der die 
obere Artikulationsflache (360) ausgebildet ist. 
wobei die untere Lagerplatte oder die obere La- 
gerplatte eine darauf ausgebildete Spur (340; 
363) aufweist, wahrend die andere einen Keil 
(354; 364) aufweist. der verschiebbar in der 
Spur entlanggleitet. 

Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei das Impiantat (500) umfasst: 

eine Wanne (502) mit der Knochenappositions- 
flache (509); und 

eine Lagerplatte (504), die an der Wanne ange- 
bracht ist, wobei die Lagerplatte aus einem Po- 
lymermaterial besteht und die obere Artikulati- 
onsflache (510) aufweist. 

Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei das Impiantat (300) umfasst: 

eine Lagerplatte mit der oberen Artikulationsfla- 
che (306) und einer gegenuberliegenden unte- 
ren Flache (308), wobei eine Tasche (316) an 
der unteren Flache der Lagerplatte ausgebildet 
ist; und 

eine Fullung (320) aus porosem Knochenein- 
wachsmaterial. die in der Tasche befestigt ist. 

Implantatsystem nach einem der vorangehenden 
Anspruche. 

wobei das Impiantat (300; 900) umfasst: 

eine Lagerplatte (302; 902) mit der oberen Arti- 
kulationsflache (306; 931 ) und einergegenuber- 
liegenden unteren FlSche (308; 932), wobei 
mehrere voneinander beabstandete Taschen 
an der unteren Flache der Lagerplatte ausgebil- 
det sind; und 

eine Fullung (320; 936) aus porosem Knochen- 
einwachsmaterial, die in jeder der mehreren 
voneinander beabstandeten Taschen befestigt 
ist. 

Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei das Impiantat (300; 550; 580; 602; 630; 640; 
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670; 700; 754; 776; 794; 900) eine Lagerplatte (302; 
552; 756; 778; 796; 902) mit der oberen Artikulati- 
onsflache (306; 554; 758; 780; 798; 931) und einer 
gegenuberiiegenden unteren Flache (308; 556; 760; 
782; 800; 932) aufweist, wobei ein Vorspmng (304) 5 
Oder Sockel (312; 566; 582; 762; 784; 802; 937) an 
der unteren Flache der Lagerplatte ausgebildet ist. 
und das erste Ende der Befestigungseinrichtung 
(372; 570; 586) an dem Vorsprung Oder in dem Sok- 
kel befestigt ist. io 

11. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei der Vorsprung (304) eine Lange in einem Be- 
reich zwischen etwa 2mm und etwa 6 mm aufweist. 15 

12. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei das Implantat (602; 630; 670; 700) einen er- 
sten Teil (603; 642) und einen zweiten Teil (604; 644) 20 
umfasst, die selektiv miteinander verbunden sein 
konnen, wobei sowohl der erste Teil als auch der 
zweite Teil einen Abschnitt der oberen Artikulations- 
flache (554) und der Knochenappositionsflache 
(556) umfasst. 25 

13. Implantatsystem nach einem der vorangehenden 
Anspruche, 

das ferner mindestens eine Spitze (309) umfasst, 
die von der Knochenappositionsflache (303) des Im- 30 
plantats vorspringt. 

14. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei das erste Ende (384; 486; 572; 588) der Be- 35 
festigungseinrichtung (372; 462; 482; 570; 586; 592) 
uber ein Gewinde mit dem Implantat (300; 326; 360; 
500: 550; 580; 602; 630; 640; 670; 700; 754; 776; 
794; 900) verbunden ist. 

40 

15. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei die Befestigungseinrichtung eine zentrale 
Langsachse (314) aufweist und die Befestigungs- 
einrichtung von dem Implantat (300) vorspringt, um 45 
einen Innenwinkel (0) zwischen der zentralen 
Langsachse der Befestigungseinrichtung und der 
Knochenappositionsflache (303) des Implantats in 
einem Bereich zwischen etwa 30° und etwa 80" zu 
bilden. ^0 

16. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei die Befestigungseinrichtung einen langge- 
streckten Schaft (380) mit einer Lange in einem Be- 55 
reich zwischen etwa 5 mm und etwa 1 5 mm umfasst. 

17. Implantatsystem nach einem der vorangehenden 
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Anspruche, 

wobei der Schaft (380) im Wesentlichen starr ist. 

18. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei die Mutter eine Kronenmutter umfasst, die ent- 
fembar auf die Befestigungseinrichtung geschraubt 
ist. 

19. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei der Knochenanker (374) einen rohrenformi- 
gen Korper (410) mit einem oder mehreren Gewin- 
den Oder Widerhaken aufweist, die an der Aulien- 
flache hiervon ausgebildet sind. 

20. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei der Knochenanker (374) einen rohrenformi- 
gen Korper (410) mit einer im Wesentlichen glatten 
Aulienflache umfasst. 

21. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei die Befestigungseinrichtung (372) minde- 
stens ein schraubenartiges Gewinde (394) aufweist, 
das uber ein Gewinde mit der Mutter (376) in Eingriff 
tritt, und der Knochenanker (374) mindestens ein ex- 
temes schraubenartiges Gewinde (422) aufweist, 
wobei sich das schraubenartige Gewinde des Kno- 
chenankers in eine Richtung entgegengesetzt zu 
dem schraubenartigen Gewinde der Befestigungs- 
einrichtung dreht. 

22. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei der Knochenanker (374) eine Innenflache 
(412) aufweist, die einen Kanal (424) eingrenzt, der 
sich zwischen einem ersten Ende (416) und einem 
gegenuberiiegenden zweiten Ende (418) erstreckt. 
wobei der Kanal einen ersten Kanalabschnitt (427), 
der sich von dem ersten Ende erstreckt, einen zwei- 
ten Kanalabschnitt (431 ), der sich von dem zweiten 
Ende erstreckt, und eine radial nach innen vorsprin- 
gende Schulter (432) umfasst, die zwischen dem er- 
sten Kanalabschnitt und dem zweiten Kanalab- 
schnitt angeordnet ist. 

23. Implantatsystem nach einem der vorangehenden 
Anspruche, 

wobei der vergrofierte Kopfselektivgegen die Schul- 
ter (432) des Knochenankers (374) vorgespannt ist. 

24. Implantatsystem nach einem der vorangehenden 
Anspruche, 

das ferner einen Treiberstab (464) umfasst, der ein- 
stuckig mit der Befestigungseinrichtung (462) aus- 
gebildet ist, wobei mehrere voneinander beabstan- 
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dete ringformige Brechrillen (466) an der Schnittstel- 
le zwischen der Befestigungseinrichtung und dem 
Treiberstab ausgebildet sind. 

25. Implantatsystem nach einem der vorangehenden 5 
Anspruche, 

das ferner ein Mittel umfasst. das an einem zweiten 
Ende (382) der Befestigungseinrichtung (372) aus- 
gebildet ist, urn entfembar einen Treiber (400) mit 
der Befestigungseinrichtung zu verbinden, und um io 
zu ermoglichen, dass die Mutter (376) selektiv uber 
den Treiber gefuhrt wird und an der Befestigungs- 
einrichtung befestigt wird, wahrend der Treiber mit 
der Befestigungseinrichtung verbunden ist. 

Revendications 

1 . Systeme d'implant pour refaire la surface d'au moins 
une portion d'une surface d'articulation d'un os, le 20 
systeme comprenant : 



2. Systeme d'implant selon la revendication 1 , dans le- 
quel I'implant (550 ; 580 ; 602 ; 630 ; 640 ; 670 ; 
700 ; 754 ; 900) comprend un implant femoral. 

3. Systeme d'implant selon la revendication 1 ou 2, 
dans lequel I'implant (300 ; 326 ; 360 ; 500 ; 794) 
comprend un implant tibial. 



4. Systeme d'implant selon I'une quelconque des re- 
vendications pr6c6dentes, dans lequel I'implant 
(300 ; 326 ; 360 ; 500 ; 550 ; 580 ; 602 ; 630 ; 640 ; 
670 ; 700 ; 754 ; 776 ; 794 ; 900) est configur6 pour 
refaire la surface d'au moins une portion d'une sur- 
face d'articulation osseuse d'un joint du genou, d'un 
joint de cheville, d'un joint de la hanche, d'un joint 
d'epaule, d'un joint de coude. d'un joint de poignet. 
ou d'un joint entre phalanges, 

5. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans lequel I'implant 
(300 ; 326 ; 360) comprend un implant condylien. 

6. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans lequel I'implant 
(326 ; 360) comprend : 

une plaque porteuse inferieure (328 ; 362) ; et 
une plaque porteuse superieure (330; 361) 
ayant la surface articulaire superieure (360) for- 
mee sur elle-meme, I'une parmi la plaque por- 
teuse inferieure et la plaque porteuse superieu- 
re ayant une piste (340 ; 362) formee sur elle- 
meme alors que I'autre comporte une clavette 
(354 ; 364) qui se deplace en coulissement dans 
la piste. 

7. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes. dans lequel I'implant 
(500) comprend : 

un plateau (502) ayant la surface d'apposition 
osseuse (509) ; et 

une plaque porteuse (504) mont^e sur le pla- 
teau, la plaque porteuse etant constitute d'un 
mattriau polymtre et ayant la surface articulaire 
superieure (510). 

8. Systdme d'implant selon I'une quelconque des re- 
vendications prtctdentes. dans lequel I'implant 
(300) comprend : 

une plaque porteuse ayant la surface articulaire 
superieure (306) et une surface inferieure op- 
posee (308). une poche (316) 6tant form6e sur 
la surface inferieure de la plaque porteuse ; et 
un insert (320) de materiau poreux destine d la 
croissance osseuse. attache ^ I'interieur de la 
poche. 

9. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans lequel I'implant 
(300 ; 900) comprend : 

une plaque porteuse (302 ; 902) ayant la surface 
articulaire superieure (306 ; 931 ) et une surface 
inferieure opposee (308 ; 932), une pluralite de 



10 



15 



un implant (300 ; 326 ; 360 ; 500 ; 550 ; 580 ; 
602 ; 630 ; 640 ; 670 ; 700 ; 754 ; 776 ; 794 ; 
900) ayant une surface articulaire superieure 25 
(306 ; 510 ; 554 ; 758 ; 780 ; 798 ; 931) et une 
surface d'apposition osseuse opposee (303 ; 
509 ; 556 ; 760 ; 782 ; 800 ; 938) ; 
un element de fixation allonge (372 ; 462 ; 482 ; 
570 ; 586 ; 592) ayant une premiere extremite 30 
(384 ; 486 ; 572 ; 588) connectee de fa^on amo- 
vible a I'implant de sorte que I'eiement de fixa- 
tion se projette vers I'exterieur depuis la surface 
d'apposition osseuse ; 

un ancrage osseux tubulaire (374 ; 374A ; 35 
374B ; 374C) qui encercte de lagon amovible au 
moins une portion de I'eiement de fixation ; et 
une tete eiargie (376 ; 488 ; 576) attache d I'eie- 
ment de fixation de sorte que qu'au moins une 
portion de I'ancrage osseux tubulaire qui encer- -^o 
cle I'eiement de fixation et seiectivement captu- 
ree entre la tete eiargie et I'implant. la tete eiargie 
etant un ecrou (376). ledit ecrou etant visse de 
fagon amovible sur I'eiement de fixation de ma- 
niere e I'avenir s6lectivement pousse centre ^5 
I'ancrage osseux tubulaire ; 
caracterlse en ce que I'eiement de fixation al- 
longee et connectee de fa9on amovible ^ I'im- 
plant. et recrou comprenant un passage taraude 
qui.s'etend compietement e travers celui-ci. 50 
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poches espacees etant form^es sur la surface 
inf6rieure de la plaque porteuse ; et 
un insert (320 ; 936) de mat^riau poreux destine 
k la croissance osseuse, attach^ d rint6rieur de- 
chacune de la plurality de poches espacees. 

10. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans tequel rimplant 
(300 ; 550 ; 580 ; 602 ; 630 ; 640 ; 670 ; 700 ; 754 ; 
776 ; 794 ; 900) comprend une plaque porteuse 
(302 ; 552 ; 756 ; 778 ; 796 ; 902) ayant la surface 
articulaire superieure (306 ; 554 ; 758 ; 780 ; 798 ; 
931 ) et une surface inferieure opposee (308 ; 556 ; 
760 ; 782 ; 800 ; 932), une projection (304) ou un 
socle (312 ; 566 ; 582 ; 762 ; 784 ; 802 ; 936) etant 
forme sur la surface inferieure de la plaque porteuse, 
la premiere extremit6 de I'element de fixation (372 ; 
570 ; 586) etant attachee sur la projection ou dans 
le socle. 

11. Systeme d'implant selon Tune quelconque des re- 
vendications precedentes, dans lequel la projection 
(304) a une longueur dans une plage entre environ 
2 mm et environ 6 mm. 

12. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans lequel rimplant 
(602 :630 ;670 ; 700) comprend une premiere partie 
(603 ; 642) et une seconde partie (604 ; 644) qui 
peuvent etre selectivement connectees ensemble, 
chacune de la premiere partie et de la seconde partie 
comprenant une portion de la surface articulaire su- 
perieure (554) et de la surface d'apposition osseuse 
(556). 

13. Systdme d'implant selon I'une quelconque des re- 
vendications pr6c6dentes, comprenant en outre au 
moins une pointe (309) qui se projette depuis la sur- 
face d'apposition osseuse (303) de I'implant. 

14. Systeme d'implant selon I'une quelconque des re- 
vendications pr6c6dentes, dans lequel la premiere 
extr6mit6 (384 ; 486 ; 572 ; 588) del'6l6mentde fixa- 
tion (372 ; 462 ; 482 ; 570 ; 586 ; 592) est connect6e 
par vissage S I'implant (300 ; 326 ; 360 ; 500 ; 550 ; 
580 ; 602 ; 630 ; 640 ; 670 ; 700 ; 754 ; 776 ; 794 ; 
900). 

15. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans lequel r6l6ment de 
fixation a un axe longitudinal central (314) et r6l6- 
ment de fixation se projette depuis I'implant (300) de 
fagon d former un angle int6rieur (9) entre I'axe lon- 
gitudinal central de I'^l^ment de fixation et la surface 
d'apposition osseuse (303) de rimplant dans une 
plage entre environ 30" et environ 80°. 

16. Systeme d'implant selon I'une quelconque des re- 



vendications precedentes, dans lequel rel6ment de 
fixation comprend une tige allong^e (380) ayant une 
longueur dans une plage entre environ 5 mm et en- 
viron 1 5 mm. 

5 

17. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans lequel la tige (380) 
est senslblement rigtde. 

10 18. Systeme d'implant selon I'une quelconque de des 
revendications precedentes. dans lequel I'ecrou 
comprend un ecrou a couronne viss^ de fagon amo- 
vible sur I'element de fixation. 

15 19. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans lequel t'ancrageos- 
seux (374) comprend un corps tubulaire (410) ayant 
un ou plusieurs filets ou ardillons formes sur une 
surface exterieure de lui-meme. 

20 

20. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans lequel I'ancrage os- 
seux (374) comprend un corps tubulaire (410) ayant 
une surface exterieure senslblement lisse. 

25 

21. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans lequel I'element de 
fixation (372) comporte au moins un filet helicotdal 
(394) qui est engag6 par vissage avec I'ecrou (376), 

30 et I'ancrage osseux (374) comporte au moins un filet 
helicoidal externe (422), le filet helicoidal de I'ancra- 
ge osseux toumant dans une direction opposee au 
filet heticoTdal de {'element de fixation. 

35 22. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans lequel I'ancrage os- 
seux (374) a une surface int§rieure (412) bordant un 
canal (424) qui s'^tend entre une premiere extr6mite 
(416) et une seconde extremity opposee (418), le 

"fO canal comprenant une premiere portion de canal 
(427) s'etendant depuis la premiere extremity, une 
seconde portion de canal (431 ) s'^tendant depuis la 
seconde extremity, et un epaulement (432) qui se 
projette radialement vers I'interieur, dispose entre la 

45 premiere portion de canal et la seconde portion de 
canal. 

23. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, dans lequel la tete eiargie 

50 est poussee selectivement centre I'epaulement 
(432) de I'ancrage osseux (374). 

24. Systeme d'implant selon I'une quelconque des re- 
vendications precedentes, comprenant en outre une 

55 barre d'entrainement (464) integralement formee 
avec reiementde fixation (462), une pluralite de gor- 
ges de rupture annulaires espacees (466) etant for- 
mees d intersection entre I'eiement de fixation et la 
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barre d'entrainement. 

25. Systeme d'implant selon Tune quelconque des re- 
vendications prec6dentes, comprenant en outre des 
moyens fomn6s d una seconde extr^m'rte (382) de 5 
rel6ment de fixation (372) pour connecter de fagon 
amovible un element d'entrainement (400) sur I'^le- 
ment de fixation et pour permettre de faire passer 
selectivement I'ecrou (376) par-dessus Telement 
d'entrainement et de I'attacher a I'element de fixation 
alors que I'element d'entrainement est connecte a 
I'element de fixation. 
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Fig. 4 
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Fig. 11 
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Fig. 20 
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Fig. 22 
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Fig. 27 
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Fig. 38 
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